










—— 





= Electrical © 
Manufacturing 


Design — Production — Marketing — Rebuilding 
As Applied to All Those Products Which Depend in Any Way upon Electrical Energy for Their Operation or Use 











pe = 


NAO 





Estatlished 1891 


THE NAME THAT HELPED FOUND THE FIBRE INDUSTRY 


GIVES IT NEW FIBRE QUALITY 


WE ANNOUNCE THE COMPLETION ABOUT MAY Ist 


wal OF OUR ENTIRELY NEW AND MODERN PLANT FOR THE 
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Belden Announces 


Specify 
Belden 


UNDERWRITERS’ APPROVED TrPE P.0.S.J lo Fray 


Rubber Sheathed Lamp Cord for your 


at a price that makes it immediately 
13 adaptable to Your Products 


Belden No-Fray Cord is one of the first 
sheathed lamp cords—Type P.O.S.J.—to 
be approved by the Underwriters and to 
carry the Underwriters’ label. 


It is the first to be offered at a price that 
makes it immediately available for all 
lamps, radios, fans, and other portable or 
semi-portable devices. Belden No-Fray is 
the most economical of all approved cords. 


Belden No-Fray eliminates the nuisance 
of frayed and dirty lamp cord. Its all- 
rubber construction gives longer life and 
greater safety. It does not fray, its 
insulation does not break, it does not pick 
up dust and dirt. 


Belden No-Fray is provided in brown or 
black colors, with Belden Soft Rubber 
Plugs to match. Specify Belden No-Fray 
and increase the sales and service features 
of your products. Write today for sample. 


BELDEN MANUFACTURING CO. 
4633 W. Van Buren Street, Chicago, Illinois 


STOP this frayed cord nuisance © 


etc.-elc. 





Rubber Sheathed Lamp Cord 
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Deliver 40.000 within a month 
ee then 50.000 each week? 


ORDERS for volume production and quick deliv- 
eries don’t worry us a bit. Here’s one example of 
the way we handle them... . 


The device you see above is a holder and dis- 
penser for a tube of tooth-paste. We received an 
order for several hundred thousand of these last 
December 22. The customer wanted 40,000 pieces 
(10,000 in each of 4 colors) delivered at his plant, 
a thousand miles away, by January 20! And the 
remainder delivered at a rate of 50,000 weekly! 

We started making tools immediately. Worked 
out a schedule of production. And despite the holi- 
days and end-of-the-year inventory taking, we were 
able to deliver 25,200 pieces to the customer by 
January 16. 20,000 more January 20. And the rest 
of them exactly as ordered, 50,000 pieces a week! 


MANUFACTURING 


Philadelphia 
San Francisco 


Syracuse 
Atlanta 


COMPANY, 


Boston 


Of course, the finished appearance and excellent 
quality of this article were in no way slighted to 
meet delivery dates. 


You may have no immediate need for high-speed 
production in great volume. You may have no need 
for an article anything like this one. But this story 
gives you an idea of what Scovill can do... . No 
matter what your requirements in metal parts or 
products may be, if high-speed production, im- 
proved quality, or lowered costs are important, it 
will pay you to find out how Scovill can serve you. 


If you are an executive, plant superintendent, 
engineer or purchasing agent, you’ll be interested 
in our free folder, “Cases and Conclusions.” Yours 
without obligation ... by writing to the Scovill 


Manufacturing Co., 65 Mill St., Waterbury, Conn. 


S eovill 


SCOVILL 


New York 
Cincinnati 





WATERBURY. CONNECTICUT 


Chicago Detroit 
In Europe: The Hague, Holland 


Providence 
Los Angeles 
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These manufacturers—more than five thousand of is ample evidence of its efficiency and economy... . 
them—had definite reasons for choosing Udylite- Perhaps you have a corrosion problem—a thorn in 
Cadmium as a protective coating for their products. your side which Udylite-Cadmium can easily elimi- 
One corrosion problem was not common to all of nate. Just read over the properties of Udylite-Cadmium 
them. Yet, each recognized Udylite-Cadmium as being which are explained below. Then drop us a line. 
ideally suited to his needs. ... The very fact that so Our research staff will gladly work with you. There’s 


many manufacturers employ it as a rust preventive no obligation of course. 










] Udylite-Cadmium prevents the rust and corrosion of metals more efficiently 
than any other protective coating yet discovered. Its wide spread usage 
bears mute testimony to this fact. 










* a 
§ ) y 1te stake Alkalies do not attack Udylite-Cadmium. Thus, it is the ideal coating for 
structural iron parts immersed in concrete, washing machine parts, lavatory 


is a protective coating of pure partition hardware, and other products exposed to alkaline corrosive media 


NO 


metallic cadmium applied to metal The contact resistance of Udylite-Cadmium is remarkably low, which property 
surfaces by an electroplating pro- has popularized its use on electrical control equipment. Three important 
cess—the Udylite Process. It ad- reasons for its use in the electrical industry are low contact resistance, rust 
heres perfectly to the base metal and protection and appearance. 

presents an unbroken, protective 
surface which moisture and other 
corrosive media cannot penetrate. 


Ww 







If your problem is salt air corrosion—-Udylite-Cadmium is the answer. Thou 
sands of tests have proven this coating to be impervious to the corrosive 
action of saline atmospheres. 
















You can obtain Udylite-Cadmium Ductility ; ; £ . — ; . 
from either of two sources, i. e., ucti ity 1s an important property of a protective coating because it may be 
easier for you to first plate and then fabricate. Many manufacturers do this 


with Udylite-Cadmium and effect substantial savings. 


from the authorized Udylite job 
shop, one of which is located in 
every principal city or from the 
Udylite Process installed in your 
plant. 


Udylite-Cadmium is applied in very thin coatings as low as two ten-thou 
sandths of an inch. Hence, expensive undercutting of threaded parts is un 
necessary. 


For the processing of small, irregu- 
lar lots we recommend the services 
of the Udylite jobber. Where a 
plating production problem is in- 
volved we recommend installation 
of the Udylite Process in your plant. 
We carry a complete line of equip- 


a~poaeemaes UDYLITE PROCESS COMPANY 
3943 Bellevue Avenue Detroit, Michigan 
New York City, 30 E. 42nd St. 


The beauty of Udylite-Cadmium is undeniable. It imparts a silvery-whit« 
luster to the product and renders it more attactive and salable. 


In choosing a proper finish, you are naturally concerned with cost. Udylite 
Cadmium is a most economical rust preventive. Reason for yourself. Thin, 
efficient coatings—less time to apply them—lower equipment investment. 
The natural result is low cost protection. 


CON O ON Ff 








Chicago, 205 Wacker Drive San Francisco, 114 Sansome St 
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On Plugs and Cords 
URN to page 16 for some valuable 
information on the selection of cords 
and plugs for portable electrical equip- 
ment. Here you will learn where fail- 
ures most frequently occur, how the 
wearing qualities of various outside 
coverings compare, and what quality 
factors are essential to a good product. 


Built-in Motors and Control 
OW one manufacturer of electrically 
driven machinery solves the prob- 
lem of building-in motors, control, light- 
ing and blowers is described in an article 
beginning on page 32. 


eee 
Tom Thumb in Radio 


ATCH early issues for an inter 

pretation of the trend toward 
midget radio equipment. For example, 
here is a tiny two-way radio telephone 
for mobile communications. It weighs 
only 22 pounds including the battery 
unit. Other radio information in prepa- 


ration describes the unusual and rapid 
growth of the midget radio receiver for 
home and automobile use. There is a 
story behind the midget radio that will 
be an eyeopener to every reader regard- 


less of what he manufactures. 
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Controlled Cireulation Audit, Inc. 


Published Monthly and Copyrighted by 


The Gage Publishing Company 
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STAINLESS and Heat Resisting ALLOY STEELS 


U §S S$ Chromium-Nickel Alloy Steels are produced under licenses of the 
Chemical Foundation, Inc., New York; and Fried. Krupp A. G. of Germany. 


HERE TODAY AND HERE TOMORROW 


The future of every fabricator of a metal product is determined—more or less—on how he 
counteracts the forces of metallic corrosion. 

The use of U SS Chromium and Chromium Nickel Alloy Steel adds so little to unit cost and 
delivers so much more in endurance and beauty that many fabricators are now using these alloys 
in forming parts specified by the country’s leading architects, designers and engineers .... We 
are able to furnish you, first—authoritative information on the U S S analyses—second, cold 
rolled strip steel, wire and wire products. Let us send you our literature on this subject. 


208 South LaSalle Street, Chicago SUBSIDIARY OF uuren RS stares STEEL CORPORATION Empire State Bldg., New York 
94 Grove Street, Worcester AND ALL PRINCIPAL COTES First National Bank Bldg., Baltimore 


Pacific Coast Distributors: Columbia Stee| Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New York 
eee ee eS eee eee 









lo. 





March, 1933 





Electrical Manufacturing 7 


PROTECTS THE MOTOR 
and PROTECTS ITSELF 


The New Improved TYPE “H” 


BRYANT SENTINEL CIRCUIT BREAKER 
With Interchangeable Thermal Element 


Interchangeable 
Thermal Element 


Double Pole with Cover Removed 
Rated: | H.P. 230 V. A.C. 

V, H.P. 125 V. D.C. 

V4 H.P. 32 V. D.C. 





CHARACTERISTIC CURVE 
BRYANT ]yPEH BREAKER 
All RATINGS 








Per cenl of rating 











20 af 30 IS 6 6° 
Seconds 


Write us for detailed information 
on your problems. 











Single Pole 
Rated same as double pole. 


The improved Type “H” Bryant Sentinel Circuit 
Breaker has been designed to provide a breaker that: 
1. Will allow sufficient time delay to permit the starting 


of a motor whose starting current is in high ratio to its 
full load current. 


2. Will remove from the line in a relatively short time a 
motor whose stalled motor current is only 250% to 300% 
of the full motor current. 


3. Will protect itself against burn-outs. 


These desirable characteristics are obtained by using a 
thermal element consisting of a bi-metal and an auxiliary 
heater. 


Normally, the bi-metal generates but a small portion 
of the heat necessary to trip the breaker. By using an 
auxiliary heater, the proper time lag is obtained under 
all conditions. 


Under conditions that would burn out ordinary break- 
ers, it is the bi-metal that acts, responding instantane- 
ously, thus protecting the whole thermal element. This 
feature is essential where a burnt-out breaker would 
cause considerable expense in repairs and loss of pro- 
duction as on vapor-proof installations. 


These breakers can be quickly adapted to any type 
of motor because of the interchangeable thermal ele- 
ments. The breaker serves also as a control. Small, 
rugged, fool proof, easily wired, they are recommended 
for all small motor applications. 





SUPERIOR 





B R y A N T ON win iwe DEVICES 


Manufactured by THE BRYANT ELECTRIC CO., BRIDGEPORT, CONN. 


MANUFACTURERS OF “SUPERIOR WIRING DEVICES” SINCE I888-MANUFACTURERS OF HEMCO PRODUCTS 
LS SSS SSS SS SS 


BOSTON oe 6 


40 Federal Street 844 West Adams Street 


CHICAGO ee 


NEW YORK —e 


60 East 42nd Street 


SAN FRANCISCO 


149 New Montgomery Street 
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As Illustrated 
Spot-Welders Helmets 


N VF because of its electrical 
insulation ; susceptibility to forming ; 
resistance to wear ; lightness. 


Link-Belts 
NVF because of its machinability; 
toughness; and because its high tensile 
strength assures a non-stretch belt. 


Saddle Seats 
N VF because of its susceptibil- 
ity to forming; flexibility ; smooth 
finish ; toughness. 


In nearly every one of its applications, National Vulcanized 


Goggles 
N VF because of its machinabili- Me - 
17 5 saeedaices Wh ihe: Mallee Fibre has replaced some other material — wood, mica, metal, 


electrical insulation; lightness. 
Vacuum Cleaner Tubes porcelain, hard rubber, leather, glass. Back of each use is a 
N VF because of its susceptibil- 


ity te f ing: s§ oth s fac : 2 2 €e ° . * . 99 . 
iciniadieiadianaes aandiesaaaiiiaiine specific reason why this ‘material of a million uses’’ gives better 


rR V e performance, or lower cost, or both .. . Our engineering 


department will be pleased to work with you in your con- 
PRODUCTS F y ; 
PHENOLITE (Laminated Bakelite) 


PEERLESS INSULATION sideration of materials for product or plant equipment. 
NATIONAL HARD 


VULCANIZED FIBRE 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington, Delaware, U. S. A. Offices in Principal Cittes 
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Type 12. Internal. For S. A. E. 
and Standard Machine Screws 


Type 11. External. For Stand- 
ard Bolts and Nuts 


, 
| 
Type 15. Countersunk. For all 
Countersunk Screws 
. ° 


Type 20. Locking Terminals. 
For Radio and Electrical Work 


) U. S. Patents 
° 1,419,564—1,604,122 


1,697 954—1,782,387 


Other Patent ir eee ee ee le 
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had a Proving Ground” ..... 


HEN Lock Washers are bought engineers. They know that the multiple 

on performance, Shakeproof is locking principle, plus the tremendous 
immediately recognized as the leader of holding power of the twisted steel teeth, 
them all. No other lock washer can hold _—_ assures improved performance and last- 
a connection so tight and provide such _ ing satisfaction for their customers. If 
perfect protection against vibration. This | you would like to make your product 
has been proved by the automo- 
bile industry time and time again 
and that’s why Shakeproof Lock 
Washers enjoy the confidence of 
America’s leading automotive 


Shakeproof representatives are 
located in the following cities: SHAKEPROOF 


New York 
Philadelphia 
Bostor. 
Pittsburgh 
Schenectady 
Detroit 
Cleveland 
Milwaukee 
Toledo 
Cincinnati 
Dallas, Tex. 
Birmingham, Ala. 
Los Angeles 
San Francisco 
Seattle 


Toronto, Ont.,Can. 





“If every manufacturer 





















a 


better—get acquainted with 
Shakeproof’s many production ad- 
vantages. Send for testing samples 
and our complete new catalog 
— mail the coupon below, today! 


t 


“It's the huested Teeth 
that lock 


s Lock Washer Company 


barf {Division of Illinois Tool Works} 
2533 .N. Keeler Avenue Chicago, Illinois 






Gentlemen: Kindly send us your complete catalog and 
Coupon price list. Also, please send us testing samples as indicated. 


Mews como ccccccccccccccccccs coccccececcoeces SIME scccccccoccccceccccccccase 
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THE SKF GALLERY OF DISTINGUISHED 7 
1e) 
y 
7 


Oe ee 
& ENGINEERING CO. 


Ba BEARINGS ARE USED,” says Reliance 
of their motor-drives for automatic roller and 
catcher tables...and SALSIF’s are selected for 
this brute, gruelling service in steel mills. 
Here is an application where dependability 
must be unquestioned...maintenance kept at 
a minimum...continuity of operation absolute. 
These are the factors that make SA0SF Per- 


formance Take Preference Over Price. 





Long-life S&SF Bearings meet every demand 
of fast output with smooth, practically friction- 
less running. Their ruggedness and stamina 
are proved day after day. Motors stay ata high 
peak of efficiency for wear is negligible in the 
bearings and they never require adjustments. 
Close tolerances can therefore be maintained 
and electrical troubles diminish. Totally en- 
closed, E&ISF’s have the fullest protection 


against dirt, moisture or lubricant leakage. 





SKF INDUSTRIES, Inc. 


40 East 34th Street, New York, N. Y. 
3005 


WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 









@ You may buy a bearing as 
a bargain but try and geta 
bargain out of using it, for 
nothing is apt to cost so much 
asabearingthatcostsolittle 


BALL AND ROLLER p® 
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Standardize on 
Wagner Motors 





The Wagner line includes all types of small 
motors generally applied on motor-driven 
machinery, making it possible for you to 
standardize on Wagner motors. Whether 
alternating or direct current; single or poly- 
phase; open, drip-proof, totally enclosed or 
































1 explosion-proof; rigid or resilient-mounted, 
; flange-mounted or built-in; sleeve or ball- 

bearing; horizontal or vertical —there’s a 
P Wagner motor now in existence, ready to 
/ be applied on the job. 
[ 

There are 25,000 different type-horse- 

power-speed combinations of Wagner 
, motors (in ratings up to 400 hp). Certainly, 

your motor requirements are no greater 

than that! 
| 
F Resilient - Mounted a 

ren ee, eRe 4 . 
1 cee sis ‘ 
a ei For complete details, ask 
' for Bulletin 167 describ- 
> ing Wagner small motors. 
| 
Wagner Electric Corporation 
6454 Plymouth Ave., St. Louis, Mo. 
Gentlemen: 
Please send copy of Bulletin 167 on small motors 
5 senile ns 
If interested Name and Position 

lsoin 

K enh 


Explosion - “a indicate here Firm 


i J 
MOTORS v q 
TRANSFORMERS 4 





Address 
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HORSE HEAD sre ZINC 
You can cut more than costs ieee eee 


The electrophot utilizes the photoelectric cell to give the photographer the 
right timing and lens aperture. It is the latest advance in photographic 
accuracy. The frame is a zinc die casting made of a Horse Head Zinc Alloy. 
Compared with the frame it replaced (another metal and another method of 
casting) it has these advantages... The cost has been reduced 15°, per frame 
. The bulk has been reduced, making a more compact machine fitting a 
standard size film container... Three parts are eliminated ... Machining 
and assembly time have been absorbed, and 

appear as the major portion of the 15°/, saving 


. Fitishing is better and ee 


mARE NO DISADVANTAGES 


THE NEW JERSEY ZINC COMPANY 


zinc? 160 FRONT STREET. NEW YORK CITY Zin 
ZINC ALLOYS -- ROLLED ZINC - - ZINC PIGMENTS - - SULPHURIC ACID -- SPIEGELEISEN 
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BEER 


What It Promises Electrically 


EER is coming. Not much doubt about that now. 

It is heralded as a powerful new industry that may 

turn the business tide. What will it mean to the 

electrical manufacturing industry? The author made 

a trip to a modern brewery and here presents an 
analysis of the electrical equipment involved 


By Morgan Farrell 


GOOD sized brewery requires 

2,000 kw. power plant or pub- 

lic service supply and has a 
connected load of half again as much. 
Every department has motor-driven 
heavy machinery or forced refrigera- 
tion systems. There are endless con- 
veyors, elevators and pipe lines, com- 
plex control systems and extensive 
general and local lighting. Instru- 
ments are used generously for electri- 
cal indication or record of heat, cold, 
and power, while the testing labora- 
tories have the latest precision electri- 
cal devices. Distribution, that is, re- 
tail sale, calls for a great volume of 
electrically operated equipment of a 
more standardized nature and offers 
an impressive and entirely new field 
for existing machines and appliances. 
Let us consider the production end 
first. 

The well-known brewery owned by 
Col. Jacob Ruppert, an enormous 
plant occupying the best part of three 
city blocks at 91st St. and Third Ave- 
nue, New York City, is typical of 
those of the first-class. In reading 
what follows it must be remembered 
that, while there are other methods 
used in other breweries, those sanc- 
tioned at Ruppert’s may be regarded 
as standard. The electrical equipment 


OLLOW 
equipment, conduit, wire, panel boards, relays, resis- 


tors, fuses, 


is quite thorough for a pre-Prohibi- 
tion plant but would be still more 
extensive in one started today. We 
shall indicate where this would be 
improved at the proper points. 

In this and in most other breweries 
power is made, not purchased. The 
obvious reason is that so much steam 
is needed for heating and cooking the 
product and its ingredients that there 
is use for all the engine, turbine and 
auxiliary exhaust. The breweries, 
therefore, are likely to be purchasers 
of big power plant equipment, espe- 
cially since many of the present units 
are no longer the most economical to 
operate and maintain. 

The equipment of the Ruppert 
power house is fairly typical. Al- 
though its maintenance, like that of 
the entire plant, is of a very high 
order, the machines themselves are 
well over twenty years old and should 
eventually be in line for replacement. 
Here is what the engine room con- 
tains : 


— 


Reduction-gear steam turbo-gen- 

erator 500 kw., 125 volt D. C., 

600 r.p.m. (This is fairly new). 

2—300 kw. D. C. generators direct 
connected to vertical, cross-com 
pound steam engines. 

1—500-ton ammonia compressor di- 


13 





the arrows. Motors, generators, switching 


copper bus bars, flexible couplings. Almost 


every manufacturer of electrical equipment will be 


affected by the coming of beer 


rect connected to a_ horizontal, 
Cross-CoOlM pe und steam engine. 

4—150-ton ammonia compressors di- 
rect connected to _ horizontal, 
simple engines. 

1—Thirteen-panel switchboard, pan- 
els made up as follows: 1 steam 
flow meter panel; 2 steam-gauge 
panels; 2 instrument panels with 
watt-meters, one recording; 4 
feeder panels with volt and am 
meters, control and branch cir- 
cuit-breakers; 1 panel with con- 
trol circuit breaker only; 3 gen- 
erator panels with the usual rheo- 
stats, instruments and_ circuit- 
breakers. 


Nearly all power-house auxiliaries, 
pumps, ete., are steam-driven. 

Direct current alone is used 
throughout the plant largely because 
the machinery is either very heavy in 
itself or because it starts under load 
so that it is desirable to increase the 
speed in slow stages. However, there 
are few places where up-to-date, 
multi-speed alternating-current 
motors could not be used. The gener- 
ated current is only 125-volt, which 
makes for heavy conductors and, on 
account of the long runs through a 
large plant, runs up a big copper cost. 
The same, of course, is true of the 
motors, starters, protection and panel 






















































































































































































































































































































































































































































buses. All wiring is in conduit, and 
the imtervening§ streets between 
blocks are traversed by roomy tunnels 
for pipes, conductors and gangway. 

As few are now familiar with the 
brewing process, it will help to go 
through it by operations so that the 
electrical requirements may be clear. 

The ideal layout for a brewery is 
contained in a tall building (of some 
eleven stories in the case of Rup- 
pert’s). The process thus proceeds 
vertically, raw material being elevated 
almost to the top and passing down- 
ward by gravity. There is a consider- 
able amount of cross-conveying and 
up-pumping as will appear. 

The raw materials of beer are: 
barley-malt, received in bulk and con- 
veyed to the upper floor bins which 
are five stories in depth; “gritz” or 
cracked corn, which follows a parallel 
course, and hops, received in burlap- 
ped bales, joining the process without 
preliminary treatment (except open- 
ing the bales) at one of the lower 
levels in the wort kettles. Following 
these through: 


Malt 


Malt comes in at grade on trucks 
and is weighed in bulk on a large 
platform scale. It is dumped into the 
hopper of a belted bucket conveyor 
and raised to the receiving bins, 
whence it is conveyed by worm con- 
veyors to a batch scale. Another 
bucket elevator then conveys it up 
several stories to hoppers above four 
mills, much like flour-mills. They 
crush it to the desired fineness, after 
it has passed through a cleaner to re- 
move chaff and (magnetically) metal 
pieces. 

Conveyors then take the crushed 
malt to weighing hoppers above the 
two cookers well up in the building, 
over the mills. These cookers are im- 
mense vertical cylinders, about 12 ft. 
in diameter by 14 ft. high. They 
have propeller agitators and steam 
nozzles in their dished bottoms. At 
few stages in the entire process dur- 
ing and after cooking, by the way, 





does the product come in contact with 
any material but copper and glass. 

The cookers are placed one each 
side of a still larger mash tub and 
feed into it alternately. 

Gritz 

The gritz follows the same general 
course to the top of the mash tub 
where it is introduced into the pro- 
It is not ground but cooked. 
The operation in the mash tub is to 
cook the malt and gritz together. 

From the mash tub the hot, semi- 
liquid mash is pumped through multi- 
ple, horizontal filter presses, with 
cotton duck as the straining medium. 
The filtered liquid is pumped by 
“sparge’ pumps into the four giant 
wort kettles, while the residual solid 
is conveyed to truck-loading hoppers 
and hauled away for feed. 

Hops enter the kettles from the 
storage space above by a pipe. After 
some forty minutes boiling, the wort 
is drawn off into the hop jack, where 
the hops are strained out and squeezed 
nearly dry in a rotary screen. The 
liquid is pumped through a heat inter- 
changer with cold water jackets into 


cess. 











open settling tanks, where yeast 1s 
added. 

Hurrying through the rest of the 
process, the liquid is pumped to the 
enclosed fermentation tanks and, 
after three or four days to the cold 
storage tanks (“lager’’). 


Electrical Requirements 


The motor equipment by which all 
these bulky and mostly non-continu- 
ous operations are powered is rugged, 


RESSES for filtering 
wort from the mash. 
The motors are reversible 
by drum controllers. They 
actuate long screws which 
draw the filter sections 
together and later separate 
them 












HIRTY beer tanks in the 
stock house, capacity 1,000 
barrels each of 32 gallons per 
barrel. This room has a forced 
refrigeration system 


of medium horsepower (5 to 40 
h.p.), and built into the driven ma- 
chine. Motors can be divided into 
four classes by usage. Those driving 
(a) conveyors and elevators, (b) 
pumps, (c) machinery and (d) mis- 
cellaneous, as blowers, etc. 

All conveyor motors and half the 
pump motors are remotely controlled 
usually at the loading end of both. 
The conveyor motors are built to 
drive the head or tail shaft through 


pile eb x 


OOLING tanks for wort 

(beer not yet fer- 

mented). Refrigerated air 

is blown through the ceil- 

ing ducts by motor-driven 

fans. Note the neat light- 
ing system 


gears or chains. The push-button 
closes a contact, which energizes a 
coil, which starts the motor. As it 
comes up to speed one after another 
of the field resistance coils is cut out 
until it is running freely. 

A. clever, light-signal system de- 
vised by Mr. M. Freund, the elec- 
trical engineer of the plant, insures 
correct and safe operation. At the 
push-button is a ruby light which 
flashes when the z/iole chain of trans- 
mission and machine is in operation. 
If it burns steadily or not at all, when 
the button is pushed, something is 
wrong. Near the power distribution 
and control center on the malt pro- 
cess floor companion lights are 
grouped on a panel, red lights for 
malt operations, green for gritz with 
a test light, which can be cut into any 
circuit. 


Electrical Manufacturing, March, 1933 

















APER pulp filter presses (see white 

disks) for final filtering before 

bottling and barreling. At the right 

is shown one of two motor-driven 
pumps used 


All pumps are one or two-stage 
brass or brass-lined centrifugals with 
the motors directly connected. 

Of the machine motors, those which 
drive the agitator propellers in the 
cookers and mash tub are mounted 
on the floor, below the tubs and drive 
vertical shafts through a worm and 


OTTLING and capping 
machines. Each ma- 
chine caps 60 bottles per 
minute. Each machine is 
provided with motor drive, 
push button controlled. 
The bottle elevator is 
shown at the left 


wheel. They are 25 h.p. motors. 
Each is a complete built-in unit. The 
controllers are mostly of the drum 
type with the main circuit and the 
field current protected by circuit- 
breakers. The same is true of the 35 
h.p. motors for each mill, which drive 
through belts as in standard flour-mill 
practice. The motors on each filter 
press are reversible by a drum con- 
troller. 

The mash tub pumps have 25 h.p. 
motors with standard D. C. starters 
and circuit breakers. The sparge 
pumps have 5 and 10 h.p motors with 
push-button control at each press. 

Near the group of main motors is 
the central distribution panel for the 
entire building, which has_ knife 
switches and fuses for each feeder. 
3eside it is the floor panel, with a 
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fused and switched circuit for each 
motor. All the wiring throughout is 
in rigid conduit. 

The instruments generously scat- 
tered about are mostly recording 
thermometers at kettles and refriger- 
ating coils and rooms, as well as 
ammeters at machines whose load 
builds up to the stalling point, as at 
the filter presses and the hop-jack 
squeezer. There is room here for 
remote recording instruments in 
many places, for example at the 
scales over the cookers and tubs. 

Once the product is in liquid form 
it is kept at a temperature around 42° 
F. throughout the remainder of the 
process, i.e., in the open cooling tanks, 
the enclosed fermentation tanks and 
the final storage tanks. The entire 
room in which each set of tanks is 
located is refrigerated by ducts 
through which cold air is blown in 
great volume. The motors are direct 
connected to the blowers and started 
by drum controllers. Circuit breakers 
give the required protection. This 
electrical equipment is standard, as 
for any ventilation system. 





Some of the miscellaneous drives 
are: 


(a) Two 15 hp. (G. E.) motors with 
plain controllers to drive (directly) the 
two-stage pumps for transferring beer 
from the fermenting tanks to the stock 
house. 


EN labelling machines. 

Each machine is motor 
driven and the control for 
each motor is mounted 
on the machine. Only five 
of these machines are 

indicated by arrows 


(b) Two 25 h.p. motors of the same 
type to drive the atemperator pumps of 
the heat interchanger previously men 
tioned. 

(c) Two 15 h.p. (Ideal and G. E.) 
motors with controller and circuit 
breaker to pump beer through a paper 
pulp filter to the barrel-filling tanks 
and two more to supply the bottle- 
filling tanks, each in a separate de- 
partment. 

(d) There are about 30 motors, from 
5 to 15 h.p. on barrel conveyors, barrel 
washers, filter-cloth laundry machines, 
portable pumps (on trucks) and on the 
bottle washing, labeling and filling 
machines and conveyors. They are gen- 
erally of the built-in type as shown in 
some of the illustrations, with push- 
button control and full protection. 


Contrary to the general impression, 
the lighting system of an up-to-date 
brewery is quite thoroughly done. 
There is a control panel in each room 
with snap switches and fuses on each 
circuit and on the panel feeder. 250 
watt lights, one in the center of each 
ceiling panel (about 18 ft. square) in 
the work rooms, with rigid drops and 
high efficiency metal reflectors, are 
the rule. In the cellars, of course, 
there are fewer lights. There is an 
ample supply of outlets for lead-cord 
jacks at all machines, vats, and tanks. 
In fact, the lighting system is com- 
parable with that in a well-illuminated 
lactory. 

With the disappearance of the 
great Percherons as draft power for 
brewery trucks arose the question of 
motorized power — electric or gaso- 
line. The swing is decidedly toward 
electric trucks for several reasons. 
Deliveries are local, for the most part 
ever city streets with short hauls, fre- 
quent stops and much backing and 
maneuvering. So speed is no object. 
The drivers are expected to help load 
and unload, and are not, in any sense, 
chauffeurs. Besides, there is an 
ample supply of current at the 
brewery for recharging batteries at 
night. So, a large charging station 







































































































































































































































































is an essential part of the brewery’s 
electrical equipment. It is unlikely) 
that the motive power will be 
changed, because the same trucks are 
used to haul the immense volume of 
hops, gritz and malt from the local 
freight terminals and to take away the 
spent malt and hops. 

Coming now to the distribution of 
beer at retail, we enter a region of 
speculation, because the local and 
Federal laws, governing the dispens- 
ing are still to be formulated, and the 
practical details to be worked out. 

3efore 1920 barreled beer was dis 
pensed mostly through saloons, and 
bottled beer through restaurants and 
hotels. In the former the only elec- 
trical equipment was the little auto- 
matic beer pump, usually in a glass 
case, set on the back-bar for the edi- 
fication of the consumers. Refriger- 
ation was provided by a cold and 
clammy cellar or an ice-chest, both in 
saloons and restaurants. That method 
is completely obsolete. 

The electric refrigerator manufac- 
turers have anticipated the expected 
demand, by developing models espe- 
cially for the cooling of large quan- 





Your Product Is No 
Better Than Its Cord Set 


tities of bottled beer. No unusual 
adaptation of the regular motor- 
driven refrigerant - compressor and 
water-pump is necessary, and the 
thermostatic controls now available 
are entirely suitable. The tempera- 
ture must be kept below 45 deg. F., 
that is all. 

Without going into the possibility 
of a vast market for small refrigera- 
tors which would be opened up if 
drug stores are permitted to dispense 
bottled beer, the restaurant method 
in itself will offer a wide one. Hotel 
cold storage rooms are generally too 
far from the dining rooms, so that 
smaller refrigerators in serving pan- 
tries will be required. Restaurants, 
too, seldom have much excess re- 
frigerator space, so that they, too, 
should be in the market for smaller 
ones. 

The dispensing of draft beer is an- 
other matter. The storage and equip- 
ment is more cumbersome than most 
restaurant owners would care to take 
on. Bottles are more easily handled 
and net more profit. However, many 
devotees of the amber fluid prefer it 
drawn from the wood in generous 
























































steins, so that a resourceful nation 
will doubtless find ways and means 
to get what it wants. In that case, 
there will be an additional demand 
for large-scale electric refrigeration 
with automatic electrical control as 
well as for motor-driven beer pumps. 

The brewing industry stands at the 
threshold of a new manufacturing 
era. Doubtless there will be a heavy 
invasion of the field by enterprising 
individuals. It is the writer’s opin- 
ion that legalization of beer-making 
will see a great crop of small brew- 
eries springing up. The vast brewery 
of former days was a product of the 
method of distribution, i.e., the 
brewer had to finance hundreds of re 
tailers by credit and by fitting out 
their places of business which the 
brewer often owned. There was no 
room for the little man in that scheme 
of things. Under the new dispen- 
sation this will hardly be the case. 
Less capital will be needed to start 
small breweries, which will open up 
big possibilities for the development 
of greatly improved manufacturing 
equipment. The all-electric brewery 
is in the immediate offing. 






When You Select Cords and 
Plugs Check These Features 


A—Underwriters’ approval brace- 
let. B—Small, sightly and dur- 
able cap. C—Well-made con- 
tacts. D—‘‘Clean” molding. E— 
Glazed cotton braid. F—Strain 
relief shoulder. G—Rust-proof 
spring. H—Slight coloring in 
. braid. 1—Adequate insulation 










T is safe to say that no one thing 
has interfered more with the sale 
of electrical appliances and other 
portable electrical equipment than 
poor cords and their attendant caps 
and plugs. Anyone who has “tink- 
ered” with electrical appliances in 
the home knows that when an ap- 


pliance refuses to function the 
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chances are about ten to one that the 


trouble is somewhere in the cord set. 
Whenever a cord fails on an ap- 
pliance damage is done the electrical 


manufacturing industry. People as 
a whole know practically nothing 
about electrical equipment. If it 


fails, it is bad and that is all there is 
to it. Neither the housewife nor the 
typical husband bothers about what 
part of an electrical appliance it is 
that has failed. As far as they are 
concerned the “whole thing” is bad. 

When the writer was in school he 
was given an electric iron free of 
charge because it was “no good.” It 
took less than fifteen minutes to make 
that iron almost as good as new, be- 
cause all that was wrong with it was 
a broken connection in the cap. Oh, 
yes, the writer is only one individual, 
and he has given only one example, 
but he is a typical individual and his 
experience and observation have been 
typical. They can be multiplied by 
millions. There are plenty of statis- 
tics from electrical service shops that 
testify to the original siatement that 
cords and plugs are the commonest 
source of trouble in electrical appli- 
ances, and that most of the blame for 
the failure of portable electrical 
equipment in general can be laid to 
this source of trouble. 

Generally buyers of cord sets are 
altogether too careless in their pur- 
chases. It is not a simple matter to 
get one’s money’s worth when pur- 
chasing this kind of equipment. The 
most outstanding evidence that as 
far as attachment plugs are con- 


Quality Varies Widely 


Fig. 1. Here is reliable laboratory 
evidence that attachment plugs 
which look and feel very much 
alike vary widely in quality. This 
chart almost shouts, “Buy discrim- 
inately!” It is not at all safe to 
assume that this variation ef quality 
applies only to attachment plugs. 
It applies as well to the caps, cords, 
and numerous other things quite 
apart from cords and plugs 


Six tests of Electrical Testing 
Laboratories determine the quality 
index figures. These take into 
consideration effectiveness or abil- 
ity to do a speciac job, durability, 
convenience to the user, superior 
features of design, ease of repair, 
and freedom from objectionable 
features 


WEIGHTED QUALITY INDEX 





cerned there is a wide spread of 
quality is the study made _ by 
Electrical Testing Laboratories about 
two years ago. The chart in Fig. 1 
gives the result of these tests. A 
number of every make of plug on 
the market was purchased and put 
through the most rigorous series of 
tests. These tests were so corre- 
lated and balanced that they resulted 
in index figures that were quite ac- 
curate measures of quality. The chart 
in Fig. 1 shows the percentage of 
plugs tested that fell within the vari- 
ous quality limits. It was found, 
among other things, that one plug 
costing less than ten cents had a much 


[ PROPORTIONS AND LOCATION OF FAILURES 


| IN HEATER CORD SETS 


BASED ON EARLY INSPECTIONS OF 3292 HEATER CORD SETS 


— 92 % —— 
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BASED ON LATER INSPECTIONS OF 4169 HEATER CORD SETS 


~ 79 % 


—————_— 21 % ——_— §»$—__——___ _—. 


BASED ON DATA FURNISHED BY CENTRAL STATIONS ON 
1846 HEATER CORD SETS 


k+——— 72 % —_— 














Where Heater Cord Sets Are the Weakest 


Failures in heater cord sets occur most frequently at the terminals. 

According to tests here charted, failures at the heater plug end are 

much more frequent than at the cap end. As would be expected, failures 

in that part of the cord lying between the cap and plug ends are much 
less frequent than in the part of the cord near the terminals 
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PERCENTAGE OF ALL PLUGS TESTED 


higher quality than another plug cost- 
ing forty cents. The distribution of 
the bars is so wide that it is evident 
that in this instance and according to 
these tests there is a wide distribution 
of quality. 

Some testing experts conclude 
that it is simply impossible to buy 
cord sets intelligently by inspection 
Some kind of laboratory testing is 
essential. 

Two kinds of laboratory testing 
methods are in common use. One is 
represented by the Underwriters’ 
Laboratories. An example of the 
other is the Electrical Testing Labo- 
ratories. The Underwriters follow 
the practice of setting a minimum 
specification, and giving their ap- 
proval to equipment that measures 
up to this specification and refusing 
approval to equipment that does 
not measure up to this specification 

At this very moment an important 
movement based on Underwriters’ 
laboratory inspection and pertaining 
to electric cord is being carried on 
This is known as the identified cord 
movement. kor many years the 
manufacturers of electrical cord have 
tried to devise some practicable way 
of marking cord that is approved by 
the Underwriters’ Laboratory. In the 
past a label of approval was put o1 
the ends of reels on which the cord 
was wound. The weakness of this 
method was that unscrupulous deal 
ers would rewind these reels with 
unapproved cord. 

To combat this situation the Elec- 
trical Cord Manufacturers jointly de- 
veloped a machine which applies a 
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trical equipment to convince them of 
the advisability of adopting the 5-foot 
bracelet label. 

Safety is the keyword of this cam- 
paign. It is contended by the Elec- 
trical Cord Manufacturers that cord 
not bearing the Underwriters’ brace- 
let is likely to represent a fire and 
life hazard. It is also pointed out 
that there is a legal responsibility 


RELATIVE DURABILITY OF HEATER 
CORD ON ABRASION TEST 


Importance of the 
Outer Braid 


The chart at the right 
gives the results of tests 
conducted by Electrical 
Testing Laboratories on 
the machine shown 
above. The cords are 
hung over a drum cov- 
ered with sandpaper. As 
the drum turns, the braid 
wears out. Notice that 
glazed cotton is five 
times as durable as rayon 
and more than twice as 
durable as soft cotton 
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small, bracelet-like safety label of 
Underwriters’ Laboratories to ap- 
proved forms of cord at intervals of 
5 feet. Twenty-nine manufacturers 
are now furnishing cord bearing this 
label. An increasing number of 
manufacturers who employ cord with 
various types of portable electrical 
equipment are standardizing on cord 
bearing this identification. 

Electrical inspectors throughout 
the country are cooperating in this 
identified cord movement. They are 
reporting that the vast majority of 
retailers are taking a keen interest 
in the movement. Undoubtedly it 
is a strong force and should be ap- 
preciated by all electrical manufac- 
turers who provide cord sets with 
their electrical equipment. 

At present the Electrical Cord 
Manufacturers are planning a nation- 
wide promotional campaign to bring 
about complete industry cooperation 
in the cord activity. This campaign 
will be concentrated in the principal 
trade areas representing a population 
of about 85 million people. The co- 
operation of all local electrical organ- 
izations will be solicited, such as util- 
ity organizations, electrical leagues, 
and inspection departments. Sample 
newspaper articles will be distributed 
to local electrical organizations for 
use in the local papers. A number 
of direct mail pieces will be directed 
to the manufacturers of portable elec- 
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CLASSIFIED ACCORDING TO BRAID MATERIAL 


—_—_— GLAze0 — 

GLAZED COTTON 

COTTON__p> 
AND 

RAYON 


SOFT 
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connected with the sale of sub-stand- 
ard material. The Electrical Cord 
Manufacturers consider this legal re- 
sponsibility so important that those 
buyers of cord who persist in buying 
at a price so low that it makes Under- 
writers’ approval impossible are 
asked to sign a waiver agreeing to 
“indemnify and hold the seller harm- 
less against any claim for loss or 
damage to person or property arising 
out of or through the use” of this 
material. 

The writer doesn’t claim to be com- 
petent to interpret accurately the 










legal aspects of this particular mat- 
ter. According to Judge Francis E. 
Neagle, “a retailer, as well as a man- 
ufacturer who offers goods for sale 
impliedly warrants that the goods 
shall be of ‘merchantable quality’ 
and therefore warrants that they are 
not defective in such a sense that 
when put to the use for which they 
are designed they will be dangerous 
to persons or property. ... It should 
be stated however, that the law with 
regard to a retailer’s liability in such 
cases is not as well settled as is the 
law with regard to the liability of 
manufacturers. r 

It is also pointed out by the Elec- 
trical Cord Manufacturers that the 
manufacturer of electrical merchan- 
dise who furnishes unapproved cord 
with his equipment saves only from 
4 to 114 cents per 6-foot length of 
cord, as well as exposing himself to 
the legal complications already de- 
scribed. 

It has already been stated that the 
fundamental idea behind a minimum 








Weak Outer Braids 


Lamp cords removed 
from lamps in the display 
room of a power com- 
pany after about three 
months on the floor. Not 
only are such cords un- 
satisfactory from the 
safety standpoint, but 
are unsightly. What is 
likely to be the attitude 
of the lamp buyer toward 
the product when the 
cord wears out so 
quickly? 





Poorly Insulated 


Quality of cord sets depends as much 
on the way the cord is assembled as 
it does on the quality of the materials 


used. Assembly such as shown here 
is obviously inferior and dangerous 
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cord specification is to provide safety 
for life and property. It cannot be 
issumed that all cord that measures 
up to this minimum specification is 
of equal quality, or that all cord that 
does not measure up to this specifi- 
cation is equally inferior. The buyer 
of cords and complementary equip- 
ment should realize that there is a 
ereat difference between the quality 
of different makes of equipment 
which pass Underwriters’ require- 
ments because the quality of a prod- 
uct involves many factors that have 
nothing to do with safety. 

The kind of laboratory testing car- 
ried on by some laboratories takes 
these various quality factors into con- 
sideration. Such laboratories do not 
lay down any minimum specification. 
Instead they show the relative quali- 
ties of all products of a kind. It is 
contended that comprehensive tests 
of this kind provide unusually accu- 
rate standards for buying. Such 
laboratories are not numerous, how- 
ever, and their data are not generally 
available. 

l‘actors that determine the quality 
of a cord set are many. The ex- 
perience of service shops and testing 
laboratories leads to the conclusion 
that the way a cord set is assembled 
is quite as important as the quality 
of the materials used. Failures in 
ord sets occur most frequently at 
the terminals. Ina poorly constructed 
cord set the wire at the terminals is 
sometimes frayed. One fatal acci- 


t 


dent was traced to this cause. \ 


irayed wire had pierced through the 


nsulation and come in contact with 


he spring at the heater plug end. 


haby, in its bath, grasped the plug, 





Good Bad 


Ts good and bad way to wire a 

heater plug. The illustration at the 

left shows the way the plug left the 

manufacturer. The one at the right 

shows the plug after a “tinkerer’”’ re- 
assembled it 
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came in contact with the spring and 





was electrocuted. 

Cheap cord used in some cord sets 
becomes brittle due to the corrosive 
effect of the rubber insulation which 
is not sufficiently separated from the 
bare copper. When the insulation of 
such cord is skinned back, the copper 
will be found to be dark in color, 
often nearly black. Such wire will 
not stand much flexing without 
breaking. These breaks are most 
likely to occur at the terminals be- 
cause this is where the bends are the 
sharpest and most frequent. 

Much of the quality of a cord set 
depends upon the design of the cap 


No Tools Needed 


A molded handle cap that 
can be assembled or dis- 
assembled without the 
use of tools. The wires 
are fitted within wedge- 
shaped terminals, which 
are clamped tightly to- 
gether when the two 
halves of the plug are 
screwed together 





Small, Neat, Unbreakable 


A one-piece soft rubber plug that is as 
small and neat as most molded plugs. 
It is available in a variety of colors and 
is assembled in such a way that its cost 
is comparable to that of molded plugs 











It is well known that the 


and plug. 
well-made heater plug is so designed 
that the current carrying parts are 
relieved of the maximum amount of 


strain. Despite the fact that most 
heater plugs are designed so that they 
can be disconnected most easily by 
pulling at the plug instead of the 
cord, users still persist in adopting 
the most difficult way and the way 
that is hardest on the plug and cord. 
The ideal heater plug is so designed 
that the current carrying parts carry 


Cords That Keep Out of the Way 


Three cord sets designed especially for 
use on electric irons. In two of them 
springs keep the cord always in a coil, 
out of the way. In the cord shown 
above and at the left an elastic material 
is worked into the cord covering. 
These cord sets are adaptable to 
other equipment than electric irons 


none of the strain of disconnecting 
the plug by pulling the cord. One 
way of accomplishing this is shown 
in an accompanying illustration. A 
bushing transmits all the strain to the 
body of the plug. There are various 
ways of relieving the strain on the 
current carrying parts at the cap end 
as well. Some of these ways will be 
found in accompanying illustrations. 

One of the most recent trends in 
the cord set field is that toward the 
use of soft vulcanized rubber, not 
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only for the cord itself but for the 
cap. At first these rubber caps were 
bulky and were suitable only for the 
larger appliances. Today, however, 
there are a number of rubber caps 
on the market that are little if any 
larger than the conventional molded 
cap. Until recently appearance was 
against the rubber cap, but. now it 
can be had in a variety of colors. 
Cost was another drawback to the 
rubber cap, but now even that has 
been largely overcome. Today it is 
possible for the electrical manufac- 
turer to buy a small, neat rubber cap 
at a price very near that of the con 
ventional molded cap. 

This does not mean that the soft 
rubber cap, which is unbreakable, has 
or will completely displace the more 
“snappy” molded cap. There are cer- 
tain artistic effects that can be ob- 
tained by molding with different com- 
pounds that cannot be duplicated in 
soft rubber. The manufacturer is al- 
ways faced with dame Fashion, and it 
cannot be assumed that the “snappy” 
effects obtainable in phenolic and 
urea moldings will pass entirely out 
of the picture in favor of the more 
durable soft vulcanized rubber prod- 
ucts. 

Style in cord sets, as in everything 
else, defies prediction. Certain wom- 
en writers, however, that claim to 
know about the whims of their sex, 
claim that women are far more sus- 
ceptible to sound arguments in favor 
of quality than manufacturers are 
prone to believe. It has been con- 
tended, for example, that it is good 
business to provide domestic appli- 
ances with rayon-covered cord sets 
because the sleek sheen of rayon is 
attractive to the “fickle’’ sex. One 
authoritative feminine writer who is 
well enough informed to know that 
rayon is one of the poorest coverings 
for cord sets, writes this “style’’ idea 





SWIVEL plug. It 

is divided into 
two parts, one part of 
which swivels freely 
about the other. Thus 
the cord is prevented 

from kinking 





RING type handle 

cap, providing an 
unusual method for re- 
moving the cap with- 
out pulling on the wire. 
Phenolic molding, 
available in many colors 





Soft Rubber Handle 
Caps 


A group of typical soft 
rubber handle caps now 
on the market. Some are 
one piece and some are 
two piece. A _ typical 
method of assembling a 
two-piece rubber cap is 
shown at the right. The 
one at the upper left is 
about the size and shape 
of the conventional mold- 
ed handle cap. Up to the 
present this type of handle 
cap has been used mostly 
on heavier types of port- 
able electrical equipment. 
Smaller plugs, however, 
are making a bid for 
smaller appliances 











A Strain Relief for Terminals 


An important feature of a heater plug assembly is the method adopted for relieving 
the strain on the terminals. It has already been shown in the diagram at the 
bottom of page 17, that the larger proportion of heater cord failures occur at the 


heater plug end. 


The bushing shown above helps protect against these failures 





Cc“ and plug for use on exten- 
sion cord sets, such as used on 
Christmas tree lighting outfits. Thus 
the plug on the end of one string 
of lights can be either connected 
to an outlet or into the cap of 
another string. Screw or solder 
connections are available 


NE method of design- 

ing a heater plug so 

that it can be easily re- 

moved without pulling the 
wire itself 





With an Outside Spring 


The feature of this heater plug is 
a steel spring on the outside, which 
makes it unnecessary to provide 
spring copper for the contacts. Note 
how the two halves of the plug 
spread when it is connected 


a cord covering, says she, and women 
will buy the cotton cord in preference 


to the rayon. 


Regarding the relative wearing 
qualities of different materials for 
the outer braid of cords, the electri- 








down as pure nonsense. Show wom- 
en the superior qualities of cotton as 
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cal manufacturer should thoroughly 
digest the accompanying chart giving 
such data for rayon and cotton. It 
is important that glazed cotton is 
more than twice as resistant to abra- 
sion as rayon. Rayon is not only sus- 
ceptible to abrasion but is more ex- 
pensive than cotton. 

One factor of quality that cannot 
be discussed in a general way is the 
individuality of particular products. 
This is expressed in various ways. 
In some it is a special mechanical 
feature or features. In others it is 
a distinctive shape or color. In others 









Ay eAter plug that is assembled without the use of screws or bolts. A 

nail or similar tool is all that is necessary to assemble or disassemble 

this plug. The plug is held together by a spring collar (left sketch) and a 
spring clip (right) 


it is what Squibb calls ‘“‘The Priceless 
Ingredient.”” These individual quali- 


ties are best shown by accompanying 
illustrations. 


Up-to-date Coil Winding 


EW automatic coil winding machinery turns out an 
accurate product with unusual speed. Changes for 
different coil specifications are accomplished with ease. 
One manufacturer amortized his initial coil machinery 


investment in nine months through savings 


By Monroe E. Fagan 
Universal Winding Company 


As Told to Francis A. Westbrook, M. E. 


ODERNIZATION of. indus- 
M trial plants implies, among 
other things, the installation 

of labor-saving machinery wherever 
practicable, and at the present time 
serious efforts are being made by 
equipment manufacturers in further- 
ing this movement to as large an ex- 
tent as possible. One of the princi- 
pal ideas back of this is to create em- 
ployment, which may seem rather 
anomalous in view of the fact that 
labor-saving machinery is to be made, 
but which, in reality, is perfectly 
sound. For if all plants needing 
modernization should proceed ac- 
tively to follow out this requirement, 
it is altogether probable that unem- 
ployment would be materially de- 
creased that the reduction in costs 
would greatly stimulate consumption, 
and that, as a result, economic read- 
justment would be very much facili- 
tated. Many electrical manufactur- 
ers have been doing considerable to- 
ward modernizing their plants, and 
it seems worth while to see what has 
been accomplished along certain lines. 
It would, of course, be imprac- 
ticable to touch upon anything like a 
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comprehensive list of their accom- 
plishments, but it is perfectly possible 
to give an idea of what has been done 
with a single type of equipment, and 
so, perhaps, set the enquiring mind 
in action. For this purpose, automa- 
tic coil winding machines have been 
selected, and the experiences of three 
or four electrical manufacturers in 
varying lines will be set forth. 

The first of these examples is 
taken from the plant of undoubtedly 
the largest and most prominent radio 
manufacturer in this country. In one 
group there are 150 coil-winding ma- 
chines. The productive capacity and 
versatility of these machines is re- 


NSTALLATION of coil 
winding machines which 
produce 400 coils per 
operator per day of 834 
hours per two machines 
running at a winding speed 
of 1500 r.p.m. The turns 
of wire are locked into 
place with an interweave 
of cotton 


markable. For instance, winding one 
coil at a time, on a coil containing 
200 turns of No. 36S. S. & E. wire, 
and operating the machine at only 
600 r.p.m., the output per operator 
per machine is at the rate of 49 to 
63 coils per hour, or up to 550 per 
day of 834 hours. This production 
represents not only coils of extreme 
accuracy but, incidentally, complete 
with a special form of twisted lead, 
which, although consuming more time 
to produce than the ordinary soldered 
lead, eliminates the use of solder and 
insures a more durable coil. 

On a coil containing 400 turns of 
wire, winding one coil at a time, the 
output is at the rate of 393 coils per 
day of 834 hours, and on an 800- 
turn coil, the output is 264 coils per 
day. It will be seen that the number 
of coils per day, or the rate of pro- 
duction, is not proportional to the 
number of wire turns per coil, but 
is considerably more. This is rea- 
sonable, for the interruptions for 
starting new coils and taking them off 
is reduced in proportion to the num- 
ber made. 


This same type of winding ma- 










































































































































































































































































































































































































































































































chine is also used with a “two-coil” 
attachment and the output per opera 
tor very considerably improved, es- 
pecially where the coil contains a rel- 
atively substantial number of wire 
turns, say 600 or more. For instance, 
on a coil containing 565 turns of No. 
36 S. S. & E. wire, this two-coil ar 
rangement produces 650 to 700 coils 
per day of 834 hours. All of these 
production figures, it should be borne 
in mind, include the attaching of 
twisted leads above referred to. Of 
course, with the lead-attaching oper- 





ation eliminated, the output per ma 
chine for the various coils in ques 
tion would be increased considerably. 


In addition to 
may be 


this, the machine 
with attachments for 
producing four coils at a time. This 
is applicable to such conditions as 
where coils are wound in pairs on a 


used 


wood plug, as in present superhetro 
dyne radio receivers. So fitted it in 
sures a very high rate of production. 
For instance, on a coil containing 625 
turns of No. 36 S. S. & E. wire, this 
type of winder will assure 950 coils 
per 834-hour day per operator. In 
this case, the production rate does not 
include the attaching the leads, 
for it is not desirable to interrupt the 
machine output for this operation. 
The leads are attached later as a sep- 
arate bench job. 


ror 


It has been the experience of the 
management at this radio plant that 
the inductances of the finished coils 
are highly dependable, in spite of the 
high rate of machine production. 
This, of course, is due to the uniform 
wire tension under which the ma- 
chines operate, regardless of speed, 
as well as their winding accuracy, 
both of which insure unvarying 
lengths of wire in similar coils. 

Fig. 1 shows an installation of over 
90 coil-winding machines in the plant 
of another of the largest electrical 
manufacturing concerns in the coun- 
try. 
for the making of solenoid, relay and 
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These machines are used largely 


other layer-wound coils, to a variety 
of specifications. The winding ma- 
chines are of a different type from 
those used by the aforementioned 
radio manufacturer, and -are de- 
signed for winding the wire in lay- 
ers. One of the chief advantages of 
these machines, according to the ex- 
perience of this user, is the ease with 
which they can be set up for differ- 
ent specifications of coils. As the 
cams are adjustable, the setting up 
for different lengths of wire layers 
is accomplished in less than two min- 


FOUR heavy-duty coil 


winders used in the 
production of step-up 
transformers. An output 


of 90 to 100 units per day 
was obtained with coils 
containing 448 turns .of 
-010 in. by .005 rectangu- 


lar wire 


utes’ time. The gears governing the 
number of wire turns per layer are 
equally easy to adjust. 

The production figures for these 
machines are interesting. On a wind- 
ing containing 3600 turns of No. 30 
enameled wire, this company has been 
able to run two machines with one 
operator, and, at a winding speed of 
1500 r.p.m., has produced 400 coils 
per operator per day of 834 hours, 
per two machines. Considering that 
the turns of wire are firmly locked 
in place with an interweave of cot 
ton, this production is 
worth considering. 


something 
The cotton-inter- 
woven type of winding has the ad 
vantage of being much more resistant 
to mechanical breakdown than a pa 
per-insulated coil. The latter type, 
if dropped on the floor previous to 
impregnation, tends to disarrange the 
wire turns, and such coils are often 
considered worthless, 


and accord- 








ingly rejected. With the cotton-in- 
sulated coil, this condition is elimi- 
nated and, naturally, the percentage 
of rejects is kept at a minimum. 

A third example of increased man- 
ufacturing efficiency is shown in Fig. 
2, illustrating four heavy-duty coil 
winders at the plant of a prominent 
maker of violet-ray and other medi- 
cal apparatus. In the production of 
step-up transformers, these machines 
so greatly reduced manufacturing 
costs that the initial investment was 
amortized in a nine-month period. 
The coils in question contained 448 
turns of .010-in. by .005-in. rectangu- 
lar wire, and operating these automa- 
tic machines at 110 r.p.m., an out- 
put of 90 to 100 coils per day was 
obtained. 

Another interesting installation has 
been made by a prominent manufac- 
turer of motor car accessories. In 
producing electrical gasoline gauge 
coils containing 1200 turns of No. 36 
enameld wire, they realized a produc- 
tion of 1575 coils per machine per 
operator per day of 9 hours. The 
machines in question feature three 
winding heads per operator, thus per- 
mitting almost continuous output, in- 
asmuch as the operator is 
serve one winding head while 
other two are in production. 


able to 
the 


These examples might be multi- 
plied considerably, but enough have 
been given to show what modern ma- 
chinery of the coil-winding variety 
can do. Other types of up-to-date 
machinery can produce more or less 
similar results, and from these fig- 
ures it becomes self-evident that the 
electrical manufacturer of today can 
learn much consulting reliable 
equipment manufacturers and obtain 
ing the suggestions they are in a posi 


by 


tion to advance toward reducing pro 
duction costs. In this way only can 
he compete on an equal footing with 
those concerns sufficiently progres- 
sive to install machinery of proven 
efficiency and modern design. 


Voltages and Frequencies in Germany 


HE Department of Commerce recently 

published a report listing all the central 
light and power plants in Germany, giving 
the kw. capacity, phase, frequency, voltage 
and class of each plant. 

Most German plants operate at 50 cycles. 
One plant at Frankfurt operates on 45 
cycles. A plant at Velbert (Rheinprovinz) 
operates on 30 cycles. Most of the German 
plants operate on a. c. Many furnish both 
a. c. and d.c., and a few furnish only d. c. 


Most of the plants operate on three phase, 


but there is quite a sprinkling of two-phase 
and single-phase plants. 

Voltage conditions vary considerably, 
220 being the commonest voltage. Many 
plants furnish both 110 or 120 and 220 volt 
power. Other voltages that are common 
are 380 and 440. Then there are 320, 216, 
400, 208 and 230 volts. 

The Edison screw socket is used exclu- 
sively in Germany. All attachment plugs 
are of the pin type, conforming to German 
electrical dimensional standards. 
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Varnished Cloth | 


Third of a Series 


AVING outlined the require- 
ments and properties of the 
two chief materials used in the 

manufacture of varnished cloth and 
tape, the various methods by which 
varnishes containing desirable char- 
acteristics may be manufactured are 
now discussed. 

lig. 1 shows the decrease in drying 
time with increasing temperature of 
the drying oil mixture containing a 
fixed proportion of drier combination. 
This clearly indicates the effect of 
temperature on the reduction of dry- 
ing time. 

The solvents or thinners generally 
used in the preparation of Insulating 
Varnishes are the petroleum hydro- 
carbons, such as Gasoline or Benzine 
of 61 deg. to 63 deg. Baume gravity, 
Naphtha of 54 deg. to 58 deg. gravity, 
mineral Turpentine substitutes of 48 
deg. to 49 deg. gravity, and water- 
white Kerosene of 41 deg. to 43 deg. 
gravity. The type of solvent used de- 
pends entirely upon the use for which 
the varnish is intended. The low boil- 
ing solvents such as Benzine and 
Naphtha are used in the commercial 
varnishes which are intended for the 
impregnation of coils, windings, etc., 
while the higher-boiling solvents such 
as the Turpentine substitutes and 
Kerosene are more generally used in 
cloth varnishes and, in some instances, 
in the baking commercial varnishes of 
long drying time. 

The slower evaporation of the 
higher boiling solvents permits great- 
er accuracy in the control of thickness 
during the baking operation in the 
preparation of varnished cloth. 

The process of manufacturing In- 
sulating Varnish is practically the 
same for the commercial as it is for 
the cloth varnishes. The difference be- 
tween the cloth varnishes and the so 
called commercial varnishes is one of 
oil content only. Commercial var- 
nishes contain a small amount of oil 
in ratio to the gum or asphalt base, 
while the cloth varnishes contain a 
very high ratio of oil to base. In some 
instances where extreme flexibility is 
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nsulation 


HE second article, 


published in the February issue, out- 


lined the properties and peculiarities of insulating cloth 
varnishes and drying oils. This article is devoted mainly to 
the manufacture of insulating varnishes. The next article 


of the series, to appear in an early issue, will discuss the 


methods of application of the various varnishes to the cloth 


By Victor A. Ryan 


required, yellow cloth varnishes are 
made entirely with oil, being free 
from gum or resins. 

The initial step in the manufacture 
ot the varnish is varied to suit the 
basic ingredients that enter into its 
composition. When the copal gums 
or resins and native asphalts and 
pitches are used, they must be first 
subjected to a_ kettling operation 
known as The Gum Running Process. 
The materials in their natural state 
are in a polymerized condition and are 
insoluble in drying oil. They are de- 
polymerized and rendered soluble in 
the oil by heating at a temperature of 
315 deg. C., or slightly over until the 
gums and resins have lost 20 per cent 
to 25 per cent in weight or the native 
asphalts 1 per cent to 5 per cent. 
When this stage has been reached they 
are oil soluble and ready for incor- 
poration into the drying oil. 

The procedure is to add the drying 
oil to the melted gum or asphalt and 
then subject the mixture to a boiling 
operation, which comprises heating at 
a suitable temperature until the re- 
quired body or viscosity is attained. 
The boiling or heat treatment brings 











How 
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1G. 1. Increasing 


A 


President, Electro- Technical Coatings, Inc., New York 


about partial oxidation and polymeri- 
zation of the oil so that the finished 
film of the varnish is decidedly tough- 
er and more stable than a film of dry- 
ing oil that has not been subjected to 
the heat treatment. 

The properties of the finished var- 
nish are entirely dependent upon the 
boiling operation. Improper heating 
invariably produces inferior products. 
If the boiling takes place at too low 
a temperature, it results in a varnish 
of high oxidation and low polymeriza- 
tion. A high polymerization with low 
oxidation is desirable and, therefore, 
a high temperature is necessary in the 
boiling. Too high a temperature how- 
ever breaks up the molecule with the 
formation of excess fatty acids and 
other decomposition products which 
are detrimental to the insulation. The 
most satisfactory heat treatment has 
been found to be between the tem- 
perature limits of 285 deg. and 300 
deg. C. 

When the desired body or viscosity 
is attained, driers are incorporated 
into the mixture and much depends 
upon the type used. Oxides of the 
metals must be incorporated at high 





Heat Affects Drying Time of Drying Oil Moxture 
65% Linseed Oil 
35% Chinawood Oil 
With 
05% Lead 
10% Manganese 
01% Cobalt 
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temperatures and are taken into solu- 
tion after the oil decomposes or liber- 
ates sufficiently fatty acids to unite 
with the metal contained in the drier. 
Partial decomposition invariably re- 
sults. These types of driers are not 
as satisfactory as the fatty acid salts 
of the metals, such as resinates, tun- 
gates or linoleates. These types are 
soluble in the oil at comparatively low 
temperature and do not produce de- 
composition. 

After the driers have been incor- 
porated into the mixture, the bodied 
oil is reduced to a workable consist- 
ency by the addition of the solvents or 
thinners. After thinning, the varnish 
will be found to contain dirt and sus- 
pended matter from the gums, as- 
phalts and other ingredients. There- 
fore, it is necessary to filter the var- 
nish in order to remove these impuri- 
ties. 

In the past it was customary to 
store or tank the filtered varnish for 
several months in order to bring about 
certain changes that improved the 
quality of the material. Economic con- 
ditions at the present time do not war- 
rant the aging of varnish for a long 
period of time and for this reason 
artificial means have been resorted to. 
It has been found that centrifuging 
aerates the varnishes and coagulates 
certain ingredients which, on removal 
by the centrifuge, improve the quality 
in the same manner as long aging. 
After centrifuging, the varnish is 
ready for use. 

When synthetic resins and residual 
asphalts and pitches are used in the 
making of varnishes, the initial gum 
running process is eliminated for the 
reason that the materials are soluble 
in drying oil. The customary pro- 
cedure then is to melt the resin, asphalt 
or pitch with the oil and proceed as 
outlined above. 

The finished Insulating Varnish 
will be either Yellow or Black in color 
depending upon whether gums or 
resins were used with the former or 
asphalts and pitches with the latter. 

The black Insulating Varnishes 
have a greater degree of chemical 
stability than the yellow varnishes due 
to the fact that asphalts and pitches 
are chemically inert while gums and 
resins are to a certain degree oxidiz- 
able. A second and more important 
reason is that the black varnishes re- 
quire considerably less oil than the 
yellows due to the apparent flexibility 
of asphalts and pitches compared to 
the brittleness of gums and resins. 

The low content of oil coupled with 
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the chemical inertness of the asphalts 
and pitches cause the black varnishes 
to decompose less readily than the yel- 
low and for this reason the Substitu- 
tion Product Phase of oxidation is less 
violent and considerably slower. A 
high degree of flexibility is necessary 
in a varnished cloth. In order to ob- 
tain the required degree with a yellow 
varnish less than ninety gallons of oil 
per hundred pounds of gums or resins 
cannot be used. On the other hand, 
the oil content of black cloth varnishes 
is between the limits of seventeen gal- 
lons and twenty-five gallons per hun- 
dred pounds of asphalt or pitch ; there- 
fore, it becomes plainly evident that 
the black varnish is superior in aging 
qualities to the yellow due to the lower 
oil content. 

Examination of the films of baked 
Insulating Varnishes shows character- 
istics similar to, but of less magnitude, 
than shown by the drying oils. The 
maximum gain in weight is less, due to 
the lower oil content, and the decom- 
position in the Substitution Product 
Phase is considerably less and is out 
of proportion to the amount of oil con- 
tained in the film. ‘The reasonable con- 
clusion is that the intramolecular 
changes brought about in the heat 
treatment or boiling process and in the 
subsequent baking operation produce 
a film with a high content of the more 
stable polymerization and condensa- 
tion compounds and a low content of 
unstable oxidation compounds. This 
is shown graphically in Fig. 2. 

Curve A shows the characteristics 
of a drying oil mixture containing a 
fixed amount of drier combination 
with no boiling or heat treatment. 




















Percent Gain in Weight 
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Curve B is the same oil as in Curve 
A. The difference is that the oil in 
Curve B has been subjected to the 
boiling or heat treating process. It 
is evident from the curve that the 
heating operation has imparted 
greater stability to the film. 

That gums, resins, asphalts and 
pitches impart additional stability to 
the film cannot be denied. Experiment 
has shown that decomposition in the 
Substitution Product Phase decreases 
in magnitude with increasing content 
of base material. 

Curve C in Fig. 2 is a yellow In- 
sulating Cloth Varnish containing 
90% drying oil mixture and 10% 
basic gum by weight. 

Curve D is a black Insulating Cloth 
Varnish containing 60% drying oil 
mixture and 40% basic asphalt by 
weight. 

Fig. 2 shows conclusively that In- 
sulating Varnishes have greater 
chemical stability than the oils from 
which they are made. There is, how- 
ever, evidence of decomposition 
which, in itself, is undesirable. 

In an experiment conducted by the 
author to determine, if possible, how 
far the decomposition reaction would 
proceed, the more important decom- 
position products of baked films 
water, total fatty acid, water soluble 
and water insoluble portions of the 
volatile fatty acids and carbon di- 
oxide—were measured at periodic in- 
tervals. At the end of three hundred 
and fifty days the reaction was still 
progressing quantitatively and the ex- 
periment was discontinued with the 
knowledge that disintegration would 
probably continue as long as the film 
is in contact with air or oxygen. 


Drier Combination With 


A—65% Linseed Oil: 35% Chinawood Oil; No Heat Treatment 
B—65% Linseed Oil; 35% Chinawood Oil; With Heat Treatment 
C—Yellow Varnish (90% Drying Oil Muxture plus 10% Cum) 


D—Black Varnish (60% Drying Oil Mixture plus 40% Asphalt) 
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| Days 


IG. 2. Insulating varnishes have greater chemical stability than the oils 
from which they are made. Gums, resins, asphalts and pitches impart 
additional stability to the film. Experiment has shown that decomposition 
decreases in the Substitution Product Phase with increase of base material 
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THINKING IT OUT 


6 WITH THE EDITOR 6 


Electric Dollars? 

MONG the panaceas designed to turn depression 

into prosperity is the electric dollar. Our basic ill, 

according to the proponents of this new money 
basis, is a currency that varies so widely and fitfully 
that it does not serve as an adequate basis for sound 
financing. The argument against the gold dollar and for 
the electric dollar goes something like this: 

The gold dollar varies. If it is worth a dollar in 1926, 
t is worth more than a dollar in 1927. In any other 
vear it is likely to be worth most anything except one 
dollar. That is bad. 

The electric dollar, on the other hand, does not vary. It 
is based on the kilowatt hour, and the kilowatt hour is the 
same in 1900 as in 1926 or any other year. Such a basis 
of currency, it is argued, can be trusted from year to 
year, hence it serves as an adequate basis for short or 
long time investment. 

That argument has one bad flaw. It compares things 
that are not comparable, like quarts and apples. It is 
true that the value of the gold dollar varies, and also 
true that the physical measure of the kilowatt hour does 
not. But if the kilowatt hour were used as a basis of 
currency its value would vary in just the same way that 
the value of the gold dollar varies. It should not be 
overlooked that an ounce of gold does not vary either. 
It is the value of the gold that varies. 

\s long as there is free choice in the purchase of 
voods, values will vary from one time to another. It 
makes little difference whether those values are repre- 
sented by so many ounces of gold or so many kilowatt 
hours of power. One thing not to overlook is the fact 
that it would be a bit awkward redeeming a block of 


kilowatt hour certificates. 


5 5 $ 


Call the Doctor 


NE of the most expensive mistakes made in in 
dustry is failing to profit by the ability and ex- 
perience of our experts. 

When we get sick, we call the doctor. That is sensible 


\Vhen we encounter legal difficulties, we call in a lawver 


Fine. But too often when we encounter difficulties in 


applying electrical equipment, for example, we just some 


how blunder through. Why doesn’t it occur to us to 


call on the manufacturers of motors, controllers, sole 
noids, resistors and other electrical equipment, not just 
to buy, but to obtain expert engineering information ? 
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Nobody knows more about the application of electri- 
cal equipment than the manufacturers of that equipment. 
True, there are exceptions, but as a whole the manufac- 
turer is the most reliable source of information about th« 
application of equipment that he manufactures 

Machines that have been wholly the work of experts 
are rare. The Liberty motor was an example. ‘There 
are better motors today, but at the time of its design it 
Was a great achievement. 

Submit almost any electrical machine to a committee 
oi experts and somewhere will be found obvious errors 


in design. Such errors are costly and unnecessary. Most 


+ 


oi them could be avoided free of charge simply by “‘call- 


ing the doctor.” 


5 5 $ 
Build Them In 


ITH few exceptions, motor-driven electrical 

equipment should be built and sold as complete 

units, with all electrical equipment built in. 
There are five reasons: it reduces costs, saves space, 
protects quality, improves appearance, and precludes bad 
installation. 

It is obviously cheaper to build a complete unit all at 
one time and at one place in a systematic factory than 
it is to build part of a unit and later add motors and 
control. 

When a machine is designed as one complete unit, 
space can be saved in many ways. Single castings can 
serve as motor end bells and gear housings. The whole 
arrangement of machine elements can be adjusted for 
the most compact construction. The number of bear- 
ings can often be reduced. 

Only the manufacturer who builds and sells his ma- 
chines as complete units can make really thorough tests 
and be sure that his machines will function properly in 
service. Thus the “bugs” are found in the factory, not 
in the field. 

Beauty of product depends upon unity. To sculpture 
a product the designer must take every element into con- 
sideration. 

To install the completely electrifed machine is so 
simple that the least ingenious electrician can do it with- 


out making a mistake 


Editor 
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HE welder often cannot deter- 
mine the exact quality of a piece 
of metal, and if a successful weld 
is to be secured, this forehand knowl- 


edge is necessary. John F. Keller, 
instructor in forging at Purdue 
University, Lafayette, Ind., has 


worked out a useful method, which 
is illustrated in this chart. Accom- 
panying these illustrations, Mr. Kel- 
ler makes the following observations : 

Note: 


wheel ; observe individual spark. 


Touch material lightly on 


Use 


black background. 


wRoucer MILO 
1RON STEEL 
1 
i 
r 
' 
IG. 1. An easy way to determine 


the quality of a piece of metal is to 

touch it lightly on a grindstone wheel 

and observe the kind of spark which 
results 


A piece of wrought iron free from 
carbon. If held against the emery 
wheel the end of the bar will be 
heated by friction; as the small par- 
ticles are thrown from the wheel they 
will follow a straight line which be- 
comes broader and more luminous 
some distance from the source of 
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Some Lessons 









in Arc Welding 


Lesson Ill 


eer for anyone who wishes to know how to use 
an arc-welder and desires practical information on metals and 
methods of welding. Detailed steps are described and illustrated. 
This article also gives some unusually valuable metallurgical facts 
about iron and steel of interest to every electrical designer 
whether or not he be primarily interested in welding 


By D. B. Patterson 
Vice-President, Harnischfeger Corp 


and 
started. 


heat, then disappear as_ they 
This is probably due to the 
action of oxygen of the air on heated 
particles requiring some time to act. 

Mild steel which contains a small 
percentage of carbon. The effect is 
at once noticeable by a division or 
forking of the luminous streak; this 
is owing to the presence of carbon 
which is acted upon by the maximum 
heat of the iron spark, which then 
burns explosively causing a break in 
the original heavy lines. 

The lower grades of tool steel 
which contain from 50 to 100-point 
carbon. The iron lines become less 
and less conspicuous, the forking of 
the luminous streak occurring very 
much more frequently, often subdi- 
viding ; the lower the carbon the less 
sparks and further from the source 
of heat. 

In the higher grades of carbon 
steels the iron lines are practically 
eliminated, with an increase of the 
star-like explosions which often di- 
vide and subdivide, causing a beauti- 
ful display of figures. This is prob- 
ably due to the iron and carbon 
becoming so united that they are most 
easily attacked by the oxygen. Hence 


the great danger of burning steel in, 


the fire. It would be well to state 
that the higher the percentage of car- 
bon the more profuse the explosions 
and the shorter the distance from 
their source of heat. 

Chromium and tungsten high-speed 
steels are very easily determined by 
the spark test. The particles seem 
to follow a broken line with a very 
slight explosion; just before they 
disappear the color is of chrome yel- 





low and show no trace of a carbon 
spark. 

Manganese in tool steel above a 
certain per cent is a very injurious 
element. The characteristic of the 
manganese spark is that it widely 
differs from the carbon spark in that 
it seems to shoot or explode at right 
angles from its line of force. Each 
dart is subdivided into a number of 
white globules. With a little prac- 
tice the trained eye will soon detect 
the slightest trace of manganese in 
the iron or steels. 

Mushett steel, the grade of air 
hardening or high-speed steel. It is 
very easy to distinguish from other 
steels as the particles follow a broken 
line and are a very, very dark red, 
with an occasional manganese spark. 

Steel which is to be used especially 
for magnets gives off a very distinc- 
tive kind of spark when tested and 
clearly demonstrates the advantage of 
this method of selecting steels by 
comparison; in other words, marks 
your favorite brands or grades and 
compares them with others. By prac- 
ticing this method there will be less 
taps and reamers made out of ma- 
chinery steel, with a corresponding 
decrease of forging made out of met- 
als that are too high in carbon. 

Butt welding of plates is most fre- 
quently encountered in commercial 
work ; therefore, it is quite important 
that the operator should get a fair 
perception of the contractive strains 
encountered in this type of weld. 

Let the operator lay a single bead 
on a strip of 10-gage sheet metal. 
All metal when heated must expand, 
that is, increase in volume and cor- 
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respondingly upon cooling, contract 
or decrease in volume. Due to cool- 
ing and contracting, the strip of sheet 
metal will warp as shown in the 
sketch. This can be counteracted by 
bending the sheet metal strip into the 
opposite direction before beginning 
to weld and then the contraction of 
the fusion metal in the bead will 
straighten the sheet metal strip again. 





mine whether or not he obtained 
proper penetration and fusion. 

The operator should repeat all this 
with the specimens mounted in a ver- 
tical position, as all welds in practice 
or work cannot be made in the easiest 
approachable manner, unless han- 
dling tools are employed. 

In making fillet and lap welds, a 


f 


steel plate 8 in. x 12 in. x %& in. 


_ 
ee 


F IG. 2. Due to cooling and contracting, the strip of sheet metal 
will warp after welding. This can be counteracted by bending 
the sheet in the opposite direction before starting the weld 


Let the operator procure two strips 
of steel plate 12 x 4 x 3/16 in.; butt 
one end close together within 1/16 
in. but leave 3/16 to % in. space at 
the other end. Let him lay a con- 
tinuous bead from one end to the 
other, ascertaining by trial the proper 
amount of amperes to use to get 
sufficient penetration to fuse clear 
through to the other side of the plates. 
The operator will notice that during 
the process of laying this bead, the 
far end spacing will gradually reduce 
through the contraction of the fusion 
metal. 

Now let the operator repeat this 
procedure, but this time with plates 
¥¢ in. thick and beveled at an angle 
of 45 degrees, laying first a single 
bead into the apex of the groove and 
then sufficient additional beads on top 
to fill same. Needless to say, each 
bead should be vigorously brushed 
upon completion. 

The plate will be warped as shown 
in the sketch. This can be counter- 
acted by mounting the plates as 
shown, by slightly raising in the 
center to compensate for the warp- 
age. 


i Is5o 3 
Yy 
ahead 
i a cacaiaatna tN emeatlten 
hg" 


should be used. Lay this flat on the 
welding table. Tack weld, as ex- 
plained in Part II, on both ends in a 
perpendicular position, to another 
plate 4 in. x 12 in. x 
trated. 

The operator should lay in a single 
line fillet from one end to the other, 
holding the wire at right angles to 


14 in., as illus- 





IG. 4. To avoid the warping which will occur when two bevel 


Vertical 


| 


Horizontal — 





IG. 5. The operator should also 
practice welding in a vertical position 


Next the operator should repeat 
the same procedure but this time lay 
a second, third and fourth bead on 
top of the first fillet; again carefully 
brushing each bead after it is laid. 

This should be repeated with the 
fillet being put on with the plates in a 
vertical position. A joint of great 
strength can be made with a fillet 
weld of the “S” type. 

The operator should now have no 
difficulties in making a satisfactory 
lap weld on two plates '%4 in. thick 


edged plates are welded together, they should be first mounted 
as shown. After the welding operation is completed they will 
be found to have been gradually lifted into a horizontal position 


the direction of the bead and at an 
angle of 45 degrees to either one of 
the two plates. The arc should be 
held as short as possible so that the 
crater penetrates into the apex of the 
angle as otherwise only a metallic 
bridge from one plate to another 
plate will be formed, thus giving a 
weak joint. The electrode should be 
moved in a small zig-zag path across 
the angle and slightly faster near the 





1G. 3. In butt welding two plates with edges beveled to forty- 
five degrees, a single bead is first laid into the apex of the 
groove and then sufficient additional beads are laid on top to fill 
the entire groove. If the process is started with both plates in 
a horizontal position, however, they will be warped at the finish 


All of these specimens, upon com- 
pletion, should be broken apart in a 
screw or hydraulic press to give the 
operator the opportunity to visually 
examine the weld, that is, the char- 
acter of the fusion metal to deter- 
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vertical plate as it has not quite the 
heat dissipating capacity that the 
horizontal plate has. After cooling 
of the specimen the operator should 
saw off a small section, break and ex- 
amine the condition of the weld. 


The finished weld should be smooth 
in appearance. After the specimen 
has cooled break it apart and ex- 
amine. 

By a satisfactory weld is meant 
smooth appearance, penetration deep 
into the angle between the plates sur- 
faces joined, and when a small sawed 
section of the welding specimen 1s 
forcibly broken under a press, the 
grain of the fusion metal proper 
should be very fine, dull gray in 





IG. 6. All welded specimens, upon 

completion should be broken apart 

and the fusion metal examined for 
proper penetration and fusion 
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color, without black or bluish spots. 
This work should be repeated with 
plates in a vertical position as illus- 
trated. 
Now come to the 
tougher jobs, but with practice they 
too can be accomplished with ease. 


we some of 


Let the operator procure a steel 


Hold Wire at 







in the holder to prevent falling drops 
burning through operator’s gloves. 

\s overhead welding requires more 
skill and therefore more practice lay- 
than all that 
been taught in the preceding, it is 


ing single beads has 


best for the operator to practice sin- 
ele bead welding for some time be- 


tn . 
(49) Right Angle to Hive FIG. 7. When ane 
oe 1 ie : welding, a tack- 
i Id is first made 

\ Motion we 
of Wire and then successive 


plate about 8 in. x 12 in. x 4 in. and 
place on this plate two 3-in. diameter 
pipe sections about 6 in. long and by 
means of a fillet weld join the pipe 
sections to the bottom plate. 

First rub talcum powder over the 
surface of the weld and then fill each 
pipe section with kerosene and watch 
for the appearance of a leak. If a 


leak is present the talcum powder 


will turn brown. If the joint is 
tight, seal the top with a disk of suit- 
able size and provided with a nipple. 
Then test for additional leaks by ap- 
plying either air or hydrostatic pres- 
sure. After the operator has been 
able to make a tight joint under at 
least 20 Ib. pressure, he should then 
attempt to weld the pipe section to 
the plate when it is in a vertical posi- 
tion. 





IG. 8. 
when welded to the plate should 


These two pipe sections 


stand 20 pounds pressure without 


leakage 


\fter the operator has practiced 
and reached sufficient skill in all of 
the he is now 
ready to attempt the most difficult 
feat in the art 
head welding. 


foregoing lessons, 


arc welder’s over- 

The welding specimens should be 
mounted in a similar manner to that 
shown; the welding wire bent into an 
angle of 90 degrees and thus placed 
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beads are laid on 
with the wire held 
at right angles to the 
weld and forty-five 
degrees from the 
plate as shown 


make an 


fore he 


attempts to 
head joint. 


over- 


Carbon Arc Welding and Cutting 

Carbon are welding is a great deal 
like oxy-acetylene welding. A point- 
ed carbon in a special holder is used. 
The are produced between the work 
and the carbon or graphite electrode 
forms a small puddle of molten metal 
on the work, and the extra metal is 
added from a filler rod to bring the 
weld (fusion metal) up to the 
quired dimensions. 

It is very easy to strike and main- 
tain the arc. The electrode should 
extend between 4 and 5 in. from the 
jaws of the holder and can be ad- 
vanced as it burns away. 
small a carbon as possible. 


— 


Use as 
If are is 
lost it should be started again a short 
distance from the molten puddle and 
quickly brought over to the desired 
point. This prevents carbon from 
the electrode getting into the weld. 

Carbon arc welding can be em- 
ployed advantageously to fill in sand 
or blow holes on steel castings, heavy 






Overhead 
Weld 


F Ic. 9. When welding overhead the 

welding wire should be bent into 

an angle of ninety degrees and placed 
in a special holder as shown 









Weld in 
~ sequence 
12,3.4.5,ete. 
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Back Step Method 


IG. 10. 
ployed with metals of low ductility 


Backstop welding is em- 


welding 
certain non-ferrous metals which can 
not be welded with the metallic arc. 
The carbon are can also be used for 
cutting. However, its application is 
rather limited and is practically con- 


iron sections, etc., also in 


fined to the cutting of scrap. 
Back Step Welding 


The back 
arc welding 


step method of metallic 
is employed to offset to 
the stresses encountered 
when metals expand through heat 
and again contract through cooling. 
For instance, a cast iron bar 1 in. 
square and 24 in. long when heated 
from room temperatures to about 500 
degrees Fahrenheit will expand 0.063 
in. or about 1/16 in. Upon cooling, 
if contraction of the bar is prevented 
by clamping same to a still greater 
mass of metal, the internal tensile 
strain will be about 55,000 lb. Steel 
or copper or any other ductile metal 
placed under such a strain will gradu- 
ally yield and stretch; the cast iron 
bar, being brittle and having no duc- 
tility, simply will crack and break. 
Therefore, in welding cast iron or 
any other metals or alloys of low 
ductility, it is of utmost importance 
to keep the area of welding as cool 


some extent 


as possible to prevent heat stresses 
in the adjacent areas. This is accom- 
plished to a certain extent by employ- 
ing the back step method where the 
sequence of laying the bead is inter- 
rupted at short distances 6 to 10 in. 
apart to allow this section to cool and 
to split up into sections the accumu- 
lated contractive The 
sketch is self-explanatory. 

Peening of each bead while it is 
still hot is one of the most effective 
means to relieve and minimize con- 
tractive heat the areas 
directly adjacent to the fusion metal. 
This should be liberally employed 
wherever the parent metal is brittle 
or of low ductility. 


stresses. 


stresses in 
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Codes and Standards Committee 


Codes and Standards Committee 
held a special meeting on Feb. 15 
ind 16 for the purpose of determining 
the Association’s position relative to 
1)T"¢ yposals for revision of the National 
Iclectrical Code as contained in the 
published advance reports of Article 
Committees to the Electrical Commit- 
ree, 

he committee considered these 
proposals both from the viewpoint of 
uur established policies relative to 
code matters and also from the view- 
point of the sections as reflected in the 
comments on these proposals. 

The decisions reached by the com- 
mittee will be sent to each member 
company for review in order to pro- 
vide for any necessary discussion of 

uestions which may be raised. 


Boynton With NEMA 

Mr. C. F. Boynton, formerly chief 
inspector of the Department of Water 
Supply, Gas and Electricity for New 
York City and later district sales man- 
ager for National Electric Products 
Corporation of Pittsburgh, with 
headquarters in New York City, is 
now connected with NEMA as as- 
sistant to Mr. H. B. Kirkland on 
Uniform Legislation activities. 

Mr. Boynton’s knowledge of code 
requirements and general background 
should fit him well for his new work. 


Advice of Electrical Men Sought 


\s the first step in an investigation 
that will cover all phases of the de- 
pression, including unemployment, 
monetary reform, tariff, foreign trade, 
banking reform, war debts, etc., the 

nited States Senate Finance Com- 
mittee telegraphed invitations to 52 
‘f the nation’s prominent men to ap- 
pear before it, either in public or con- 
identially, to give their diagnosis of 
what is economically wrong with the 
country and the world. 
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WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


Among the electrical men whose ad- 
vice was sought are Owen D. Young, 
chairman of the board of the General 
Electric Company; Gerard Swope, 
president of the General Electric 
Company, and A. W. Robertson, 
chairman of the board of the Westing- 
house Electric & Manufacturing Com- 
pany. 


Nicholson and Barnum New Board 
Members 

Two new members have just been 
elected to membership on the Board 
of Directors of the American Stand- 
ards Association. Samuel L. Nichol- 
son, acting vice president, Westing- 
house Electric and Manufacturing 
Company, has been elected to succeed 
Clarence L. Collens as representative 
of the National Electrical Manufac- 
turers Association. 

Dana D. Barnum, president, Bos- 
ton Consolidated Gas Company, has 
been elected on nomination of the 
American Gas Association, which is 
represented on the Board for the first 
time. 


Multiple Service 

HIS Joint Sections Committee rec- 

ommends to the Codes and Stand- 
ards Committee that a paragraph be 
inserted in the proper place in Ar- 
ticle IV of the National Electrical 
Code which would allow the installa- 
tion of more than one service into a 
house provided they were grouped at 
a point of entrance and were fed by 
a single drop from the pole. 

The following objection was reg- 
istered by the Rigid Conduit Section: 

“We believe this to be contrary to 
Code procedure, that nowhere else in 
the Code is it permitted to reduce the 
size of conductors without overload 
protection. Therefore there should 
be objection to the Codes and Stand- 
ards Committee taking the action re- 
quested by the Joint Sections Com- 
mittee.” 





The Codes and Standards Com- 
mittee directed that the above recom- 
mendation of the Joint Sections Com- 
mittee be referred to the Chairman 
of the Electrical Committee with the 
request that it be given consideration 
by the appropriate Article Commit- 
tee, but to indicate that this recom- 
mendation is submitted as a resolu- 
tion of a Joint Sections Committee in 
NEMA not carrying the full en- 
dorsement of the Joint Sections Com- 
mittee. 


Pennsylvania on Rigid Metal 
Conduit and Fittings 

OPY of proposed specification 

No. C-34 Rigid Metal Conduit 
and Fittings has been received with 
request for comment. This has been 
referred to the Rigid Conduit Sec- 
tion and the Chairman of the Tech- 
nical Committee has suggested that 
this committee be authorized to take 
up the matter direct with the Com- 
monwealth of Pennsylvania. This 
contact has been authorized, subject 
to confirmation by the Codes and 
Standards Committee. The commit- 
tee authorized the Technical Commit- 
tee of the Rigid Conduit Section to 
contact with the Commonwealth of 
Pennsylvania on this specification. 


Should Figures Be Released? 


Industrial publishing has broken 
down and mostly demolished the 
citadel of individual secrecy in meth- 
ods and operation. Fifty years ago 
each manufacturer, ignorant of the 
value of coordinate information, 
guarded his formula, processes and 
methods as individual property. 

With the experience established, the 
manufacturer should realize the prob- 
able direct benefit of a similar demoli- 
tion of the,citadel of secrecy as to the 
results of his operations. There 1s no 
implication that individual figures 
should be freely tossed about, al- 


though if everyone’s were compul- 
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sorily available and on an identical 
basis of presentation, there is at least 
a basis for arguing that major benefit 
would result to all concerned. 

What is urged is that if combined 
results of operations were as freely 
available as information on methods 
(in other words complete industry 


statistics of stocks and sales in dol- 
lars and units) the intelligence and 
efficiency of operation would be pro- 
moted with corresponding increase in 


profit. This is the function of the 
Trade Association, but can be an op- 
erative one only when its membership 
awakes to its importance. 


How Engineer License Laws 
Affect Electrical Manufacturers 


A 


the present time twenty-eight states have engineer 
license laws. These laws, for the most part, have 


been designed to raise the standards of the engineering 


profession. There are ways, 


however, in which they are 


unfair. Here is a review of the license law situation 


N connection with the general de- 

velopment of license or registration 
laws in states aimed to require and 
secure minimum qualifications in per- 
sons pursuing various engineering 
duties, these laws require the atten- 
tion of every electrical manufacturer. 

Upon the basis of field surveys of 
the past two years and other sources 
of information, the history and present 
status of regulation of occupation as 
electrical engineer, are briefly outlined 
below. 

Over many years past there has 
been a trend toward establishing regu- 
lation of occupations which consid- 
erably affect public welfare. Such 
regulation has long existed for physi- 
cians, attorneys, pharmacists, and 
somewhat more recently for architects 
and a score of other occupations. En- 
gineers and land surveyors began to 
come under such regulation twenty 
years ago in some states. At present 
twenty-eight states have such regula- 
tions for engineers and each year adds 
to this list. The law and practice of 
regulations is becoming more nearly 
uniform in some states. A National 
Council of State Board of Engineer- 
ing Examiners, formed some years 
ago, is constantly improving the char- 
acter and degree of uniformity of 
these state laws and practices. This 
council now has a “model law,” has 
obtained the adoption of this law 
without considerable change, in sev- 
eral states, and is in the way of se- 
curing amendment of seyeral other 
state laws to conform thereto. This 
council also has established a National 
Bureau on Engineering Registrations, 
to investigate and verify records of 
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applicants, for evidence of qualifica- 
tion, to be used for registration in 
states agreeing to recognize ‘‘certifi- 
cates of qualification” issued by such 


bureau. There are other uses for 
such information. 
At the present time the model 


“Uniform Registration Law,” is well 
worked out from title to penalty and 
saving clauses. Its purposes are set 
forth as safeguarding life, health and 
property. All branches of engineer- 
ing are embraced in one definition and 
treatment of “professional engineer- 
and this includes design, super- 
vision, consultation. A state board of 
registration is provided for, qualifica- 
tions and duties of members set up 
and its organization and powers to 
make rules for performance of its 
duties. The nature of records and 
reports of the board are stated, also 
the minimum requirements for regis- 
tration in qualification and evidence of 
qualification of applicants for certifi- 
cates of registration, including ex- 
amination, scholastic training and ex- 
perience, character and 
reputation. All types of engineers are 
covered by one certificate which, how- 
ever, may state, as should the records, 
the branch of engineering mainly fol; 
lowed by the holder. Each holder 
shall have a seal and use same on all 
plans, reports, etc., filed with public 
authorities. Provision is made for 
registering without examination those 
practicing at time law becomes effec- 
tive. Provision is made that no 
political division of the state shall 
have engineering work done, except 
under supervision of a registered en- 
gineer. No one can hold out to be 


ing,” 


also good 








an “engineer” unless holding a certiti 
cate. 

At least three more states (beyond 
the twenty-eight with such laws) have 
bills for presentation to their next 
legislatures to provide for Registra- 
tion of Engineers. 

The registration of engineers, the 
demand for evidence of definite 
minimum qualifications, the increasing 
qualifications and their great uni- 
formity among states, all appear to be 
proceeding in a healthy manner, in 
line with similar treatment of other 
professions and occupations, and to 
be among the general exercise of po- 
lice power of the states for promoting 
public welfare. 

At the present time the following 
states have engineer license laws: 


Arizona New Jersey 


Arkansas New Mexico 
California New York 
Colorado North Carolina 
Florida Oregon 

Idaho Pennsylvania 
Illinois South Carolina 
Indiana South Dakota 
lowa Tennessee 
Kansas Texas 
Louisiana Virginia 
Michigan West Virginia 
Minnesota Wisconsin 
Mississippi Wyoming 


The following provinces have simi- 
lar laws: 


Alberta New Brunswick 
British Columbia Nova Scotia 
Manitoba Ontario 


Quebec 


HERE is some difference of opin- 

ion among certain engineering 
bodies as to the clarity of the pro- 
posed “model law.’’ Such phrases 
which require definition are: “Pro- 
fessional engineering,” “representa- 
tive engineering societies,” responsi- 
ble charge of important engineering 
work,” “responsible charge of engi- 
neering teaching,” ‘responsible 
charge of such work” and “respon- 
sible charge of work of the char- 
acter satisfactory to the board.” 

Laws regulating the licensing oi 
persons engaged in various occupa 
tions are directed to the licensing or 
registration of persons engaged in 
those occupations for hire and who ot- 
fer their services generally to the pub- 
lic. This law does not require a 
lawyer, for instance, who desires to 
engage solely in research work and 
the writing of articles, to be admitted 
to the bar, nor does it require a doctor 
who engages only in research to be ad- 
mitted to practice. 
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The model law for the Registration 
of Professional Engineers and Land 
Surveyors, brings within its scope all 
persons who do any of the things in- 
cluded within the definition of profes- 
sional engineering, even though they 
do it without compensation. 

Krom the standpoint of a drafts- 
man of laws, the proposed model law 
could well be rewritten, rearranged 
and reworded. If this were not done, 
some but not all of the defects in the 
law could be cured by having certain 
sections amended. 

‘or instance, the term “profes- 
sional engineer” as used in this act 
shall mean a person, who by reason of 
his knowledge of mathematics, the 
physical sciences, and the principles of 
engineering, acquired by the profes- 
sional education and practical experi- 
ence, is qualified to engage in profes- 
sional engineering practice as herein- 
after defined and holds himself out to 
the public for hire as practicing pro- 
fessional engineering. 

HE practice of professional engi- 

neering within the meaning and in- 

tent of this act includes any profes- 
sional service to the public for hire, 
such as consultation, investigation, 
evaluation, planning, design, or re- 
sponsible supervision of construction 
or operation, in connection with any 
public or private utility structures, 
building, machines, equipment, proc- 
esses, works, or projects within the 
public welfare, or the safeguarding 
f life, health or property is con- 
erned or involved, when such pro- 
essional services require the appli- 
ation of engineering principles and 
data. 

If certain sections set out were 
umended the law would apply only to 
professional engineers who hold 
themselves out to the public as ready 
to do professional engineering work, 
ind would not require every engineer- 
ing employee of a professional engi- 
neer, whether individual, firm or cor- 
poration, who took any part in the 
professional service rendered, to be 
licensed in order to do such work. 

\s the law is at present drawn, any 
draftsman working for an engineer 
would have to be a licensed engineer, 
and it would be impossible for anyone 
not now a licensed engineer ever to 
become one because he never could 
obtain the “active practice in engineer- 
ing work,” required from all appli- 
cants for a license. This certainly is 
not the intention of the framers of 
the model law, as it is shown, for 
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HY should every engineer for an electrical manufac- 
turing concern have to be licensed in order to call 
himself an engineer? The public is automatically ‘“‘pro- 
tected” against possible inferior work of these engineers. 
Competition with engineers of other manufacturers takes 


care of that. Licensing of non-professional engineers is 


open to question 


example, by the provision in Section 
12 (la) that a professional engineer 
must have “four years or more of 
active practice in engineering work 
of a character satisfactory to the 
board, and indicating that the appli- 
cant is competent to be placed in re- 
sponsible charge of such work.” In 
the next to the last paragraph of Sec- 
tion 12 it is said that “‘the mere execu- 
tion, as a contract, of work designed 
by a professional engineer, or the 
supervision of the construction of 
such work as a foreman or superin- 
tendent shall not be deemed to be ac- 
tive practice in engineering work.” 
lf the supervision of construction as 
a foreman or superintendent shall not 
be deemed to be active practice in en- 
vineering work, how could a gradu 


eraduate 


ate in engineering, or a non 
ever obtain active practice in engineer 
ing work which would indicate that 
he is competent to be placed in re 


sponsible charge ot such work 


|" would seem that expediency 
should be a minor factor in the ap 
proval of a proposal which vitally af- 
fects a considerable proportion of 
electrical engineers, and that the basis 
for the decision should be the under 
lying merits. 

That unqualified individuals, co- 
partnerships or corporations may en- 
gage in the practice of engineering 
and land surveying to the detriment 
of the public health, safety and prop- 
erty rights is obvious, and_ there 
should be hearty accord with all rea- 
sonable measures to prevent such 
abuse. That uniformity in legislation 
enacted to this end is desirable is evi- 
dent, and it is also evident that the 
provision of a model statute is promo- 
tive of such uniformity. 

It is believed, however, that pro- 
visions in such legislation beyond 
those essential to “safeguard life, 
health and property,” or which ad- 
versely affect the interest of any con- 
siderable division of the economic 
structure of the country, are not 
merely undersirable but will in the end 


operate to nullify the effectiveness of 
the legislation proposed. 

The ‘““Model Law for the Registra- 
tion of Professional Engineers and 
Land Surveyors” is open to this ob- 
jection in that it may be interpreted 
to require the licensing of qualified 
engineers who are not in such relation 
to the public as to jeopardize its “‘life, 
health and property.” The effect of 
such interpretation may well be to 
subject a considerable proportion of 
such qualified engineers to undue re- 
striction and to expenditure in the 
form of license and renewal fees 
wholly unwarranted by the conditions 
of their employment. 

The public may well demand pro- 
tection in the case of individuals, co- 
partnerships or corporations, whose 
fur ction is the provision of engineet 
ing service or land surveying for hire, 
and of whose competency it may not 
be in position to judge. It may even 


demand protection in the case of op 


erations other than engineering serv- 
or land surveying but in whi 
either or both are factors, but this pt 
tection would lie in the assurance that 
survevs ecommen ms Oo Str 
tl Ss Ww l ore 1 c contac be 
ipproved by an engineer 1n respot 
sible capacity and whose competency 1s 


established registration. To re- 
quire such establishment of the com- 
petence of each engineer who might 


1 1 
at some time be engaged upon the 
work is surely bevond the need and in 


excess of the stated purpose. 


MAJOR proportion of  elec- 

trical engineers are employed in 
operation (in the fields of electricity 
supply, manufacturing and telephone ) 
in which engineering is a factor but of 
whose major purpose it is but a part, 
and in varying degree of responsible 
relation. To require registration, ex- 
cept of those of ultimate responsibility, 
would contribute little or nothing to 
the public protection, in that their 
competency would be based on know!l- 
edge of capacity and certified in the 
final approval. 
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In each issue of ELECTRICAL MANUFACTURING there has appeared a large 

amount of material on motors and their application, on their control and on 
their repair. So, too, there have been included in the New Products Section and 
in the Patent Department other material on motors and their control. But all of 
this material prior to December, 1932, appeared throughout the book. Beginning 
in the December number this motor and allied material was grouped, as is done 
on this and the following seven pages. 


S59 
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All Electrical Equipment Built-in 


OW one manufacturer of electrically oper- 


ated machinery has solved the problem of 


designing and building all electrical equipment into 


his machines and at the same time allowing con- 


siderable latitude in the selection of this equip- 


ment. 


This manufacturer appreciates the desir- 


ability of designing, building, testing and marketing 


machines as complete units 


HERE is little dispute that as a 
general policy electrically driven 
machines should be built and sold 
as complete units. It is only by doing 
this that the machine manufacturer can 
control the quality of his machine. 
One perplexing problem involved, 
however, is the fact that not only are 
certain electrical characteristics such 
as voltage and frequency variable in 
different parts of the United States 
and in foreign countries, but also it is 
true that individual buyers have cer- 
tain preferences regarding the make 
of electrical equipment. The variable 
voltage situation is not logical but 
nothing can be done about it at once. 
The preference that various buyers 
have for certain makes of electrical 
equipment is logical, however, and the 
machine designer must take these 
preferences into consideration. Stand- 
ardization is a good idea, no doubt, 
but it can be carried only so far. To 
simplify the machine designer’s prob- 
lem to the utmost it would be neces- 
sary that all motors of a certain 
horsepower and type have the same 
physical dimension. Standardization 
will probably never be brought to 
this point. There will always be 
certain individual differences between 
the products of the various motor and 
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IG. 1. The design of 

this machine is not all- 
confining. Not only can 
different sizes and makes 
of electrical equipment be 
applied, but different types 
can be applied without 
altering the design of the 
machine. Despite this 
flexibility of design, the 
manufacturer standardizes 
on certain makes wherever 

possible 


control manufacturers, and these dif- 


ferences will bring about variations 


in physical dimensions. 

This lack of standardization, how- 
ever, does not mean that a machine 
manufacturer is up against an insolu- 
ble problem in building in the electri- 
cal equipment. Many machine manu- 
facturers are meeting the difficulty 
logically. They are designing their 
machines with mountings which allow 
the use of various sizes of electrical 
equipment. At the same time this 


equipment 
ficiently. 
Among manufacturers who have 
met this problem successfully is the 
George Gorton Machine Company of 
Racine, Wisconsin, manufacturers of 
die-sinking, routing and high speed 
cutting off machines. How this com- 
pany met its electrical 
problems is shown in accompanying 
illustrations and in the following text 
which is tied to the illustrations by the 
letters at the end of the arrows. 


is built-in neatly and ef- 


has design 
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Figure 1 shows a vertical milling 
machine. The machine is driven by 
a ball bearing vertical motor which 
is clamped in a split-ring in a cast 
iron housing. Not only does this re- 
sult in a neat mounting, but also en- 
ables the manufacturer to slip the 
motor into the housing with the pul- 
ley on the end of the shaft. The 
motor shown at A is a one-horse- 
power motor, but the company also 
manufacturers a machine with the 
same mounting which carries a two- 
horsepower motor. 

The controllers for this machine 
shown at B, C and D are the starting 
boxes and push button control for 
both the motor at A and for one at 
kk. These controllers are not the 
same for all machines. They vary 
both in type and in size. This makes 
it necessary that they be attached to 
the base housing of the machine 
rather than be installed in recesses in 
this housing. There are examples of 
woodworking machines where the 
controllers are mounted in recesses, 
in which case only one size of con- 
troller can be used. In such cases, 
however, these machines are built in 
large numbers and only one size and 
type of controller need be provided 
for. In the case of the Gorton ma- 
chines this is not true, and some com- 
promise must be made with the ap- 
pearance of flush mounted control 





IG. 2. Every bit of electrical 

equipment needed to make this 
machine a complete unit is built-in. 
Notice the adjustable lights at B 
and the blowing unit at C. Notice 
that the method of mounting the 
control equipment makes possible 
the use of practically any combina- 
tion, size or type without incorporat- 

ing any special design features 


Electrical Manufacturing, March, 1933 





Motor and Control Section feFsj 


IG. 3. Contrast the motor 

mounting at A with the 
motor mounting at A in Fig. 
1. One uses a vertical and the 
other a _ horizontal motor. 
The motor in this view is 
mounted on a casting which 
is in turn mounted so the 
motor can be raised or lowered 
to adjust the belt tension or 
change the pulley ratios. This 
whole mounting is neatly 
shielded by the curved casting 
bearing the manufacturer's 
name. The mounting allows 
considerable latitude in the 
selection of the motor used. 


The knee of this machine is 
self-contained and can be 
either motor or manually 
operated without, in either 
case affecting the rest of the 
machine design 


equipment in favor of the flexibility 
of design which becomes necessary 
because of the various types and sizes 
of control equipment used. 

The machines shown in figures 1 
and 3 show the method this company 
uses in mounting a vertical motor di- 
rectly into the knee of the machine 
for driving the table speed. This 
inakes the knee an entirely self-con- 
tained unit permitting the manufac- 
turer to furnish either a motor driven 
knee for feeding the table by power, 
or a plain knee for feeding the table 
by hand, such as shown in figure 2, 
without changing any part of the ma- 
chine base. 

The machine shown in figure 2 is 
similar to that shown in figure 1 ex- 
cept that the knee is manually oper- 
ated, and there are on this machine 
some additional built-in electrical 
equipment not included in the ma- 
Notice the 
portable light shown at b, for ex- 


chine shown in figure 1. 


ample. These units are bought com 
plete with shade and socket from a 
local lamp manufacturer, but they are 
not wired into the machine, because 
this wiring has to be in conduit on 
the power line. 

The housing for the blower shown 
at B is cast by the machine manufac 
turer. The motor and fan is a stand 





ard vacuum cleaner assembly which 
is purchased from a local vacuum 
cleaner manufacturer. The flexible 
hose is purchased and the three parts 
assembled by the machine manufac- 
turer. This unit is controlled by the 
feed-through switch at D. 

There is only the one motor A on 
this machine which requires that only 
the one controller E be supplied 
There are no special lugs or holes 
cast into the pillar of the machine for 
attaching the control equipment. It 
is known that the size and type of the 
control equipment will vary consider 
ably, hence all control equipment is* 
attached to the pillar housing wher 
the machine is assembled. 

A variation in motor drive on a 
machine similar to that shown in fig- 
ure 1 is shown at A in figure 3. This 
is a standard one-horsepower ball 
bearing motor driving a vertical in- 
stead of a horizontal belt. Chis 
motor is mounted on a casting which 
is adjustable up or down. The cast 
ing is of sufficient size to accon 
modate various makes and sizes of 
motors. The two starting boxes for 
the motors at A and D are shown at 
B and C. Push button control is 1 
provided on this machine 

The motor and control mountings 
shown in figures 1, 2 and 3 make 
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allowance tor an occasional order re- 
quiring the use of D.C. equipment. 
An unusual motor drive is shown 
in figure 4. This drive is through an 
endless linen belt from a motor piv- 
oted at the left side of the machine 
near the floor. An adjustable count- 
erweight permits quick speed changes 
and correct belt tension adjustment 
lor motors of varying weight and 
size. A swinging arm, mounted on 
the base, carries idler and driving 





including the latest cutters tipped 
with tungsten carbide. It has already 
been stated that there are always a 
certain number of machine buyers 
who have a preference for certain 
makes of electrical equipment. These 
preferences usually apply only to the 
motor and control equipment. Some- 
times it applies to one or the other 
and sometimes to both. 
various reasons why these preferences 
exist. The most important probably 


There are 


The Trend is Toward Unit Design 


EW electrically driven machines of today are built and sold 


without built-in electrical equipment. 


In the old days the 


motive power for most machines came from a single belt, driven 


from a line shaft. Today the motive power comes, not from a 
single motor, but from many motors, built right into the machine 


where motive power is needed. 


Ingenious control schemes are 


provided for controlling these motors from a single point or from 


one of several points 


pulleys and is connected to the cutter 
head with an adjustable belt tension 
rod; thus allowing the arm to swing 
through an arc in unison with the cut 
ter head and keeping the belt under 
uniform tension regardless of cutter 
head position. Four spindle speeds 
ire obtained: 3500, 4600, 7400 and 
9900 R.P.M. The counterbalance 
weight for the motor is mounted on 
a threaded stud and can be adjusted 
close to or away from the motor to 
compensate for the variation of 
motor weight. It is estimated that 
the belt tension can be adjusted from 
It can 


thus be seen that the drive will ac- 


nothing to about ten pounds. 


commodate any make or frame size of 

approximately the same horsepower 

‘and obtain the same amount of belt 

tension. 

This company also manufactures 

a larger vertical milling machine 

which has some interesting control 

features. This machine uses a two 

horsepower motor for the spindle 
drive. Ordinarily ten spindle speeds 
would be available by changing the 
rubber V belt in the cone pulleys, but 
this particular machine is equipped 
with a two-speed magnetic controller 
and a two-speed motor which makes 
it possible to secure twenty spindle 
speeds ranging from 250 to 4000 
R.P.M. This is a decided advantage 
for a machine of this type as it per- 
mits the use of almost any size cutter 
or any mill with maximum efficiency, 
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is that plants wish to standardize as 
much as possible on certain makes of 
motor and control equipment, so as 
to simplify the service problem. If 
all of the motors in a certain plant 
are of the same make it is then neces- 


1G. 4. An unusual bal- 

anced motor mounting. 
The weight which counter 
balances the motor can be 
moved nearer to or farther 
away from the central axis 
on which both the motor 
and the weight are hung. 
Thus the belt tension can 
be controlled and different 
weights of motors can be 
compensated for. The 
motor mounting will ac- 
commodate various sizes 

of motors 


sary to carry renewal parts for this 
make of motor only. In the case of 
both the motor and control equipment 
it is also important that the service 
man needs to become familiar with 
only the one make of equipment. This 
is particularly advantageous in the 
case of control because this equip- 
ment is more complicated than 
motors, and there is considerable vari- 


ation in the method of carrying out 
certain control functions by the dif- 
ferent control makers. 

Thus these special preferences are 
quite logical and must be taken into 


consideration. Most buyers, how- 
ever, do not impress their perferences 
on the machine builder. Thus, for 
the majority of the output, the ma- 
chine builder can standardize on cer- 
tain equipment. 

Mr. George Gorton states that for 
the last three or four years his com- 
pany has standardized on one make 
of motors for everything except small 
machines and cutter grinders which 
use a one-fourth horsepower motor 
of another make. The company has 
standardized on this particular make 
of motor principally because most of 
them are of the vertical type which 
are required on vertical milling ma- 
chines, and because this particular 
company was willing to cooperate 
with the machine manufacturer in 
making up just the motor which 
fitted the machine, both as to per- 
formance and appearance. 

In so far as possible, the George 
Gorton Machine Company also stand- 
ardizes on one make of control equip- 
ment, simply because this company 
believes that the make which has been 
adopted as a standard is as good as, 





if not better than, other makes on the 
market, and this make can be secured 
from stock at any time in a plant 
which is only a few miles away. 

Inventories of motor and control 
equipment are very carefully con- 
trolled, but are kept large enough to 
insure immediately delivery of all ma- 
chines unless the order calls for some- 
thing very special. 
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Electric Motors 
for Long-Hour Applications 


URING the past ten years the 
squirrel cage, split phase motor 
has enjoyed popularity. So let 
us examine its construction and its 
limitations and service requirements. 
The split phase motor consists of a 
frame carrying an outer ring of 
laminations provided with inwardly 
projecting teeth and slots and in the 
slots are disposed windings of insul- 
ated wire, called the main windings. 
lhese main windings are disposed in 
equally spaced groups of two, four, 
six or eight. 


F the main winding is composed 

of two groups or loops, spaced op- 
posite one another, then the alternat 
ing current flowing through the wind 
ings will set up alternating north and 
south magnetic fields in the teeth of 
the laminations and after being 
started, the bars of the squirrel cage 
rotor will rotate and try to keep up 
with the alternations of magnetic 
field and for a 60 cycle current we 
will have a two pole motor trying to 
rotate at a speed corresponding to the 
number of alternations per minute 
divided by the number of poles 
wound for, namely 7200 —2 = 3600 
r.p.m. Actually it will lag behind due 
to friction and windage and if it 
drives a load but is not stalled, it will 
run at some lower speed from 2900 
to 3550 r.p.m. 

Similarly windings disposed as 
four loops, equally spaced, will run 
at a speed something less than 1800 
r.p.m.; six pole windings at some- 
thing under 1200 r.p.m. and eight 
pole windings at something less than 
00 r.p.m. 

The main windings just discussed 
and located in the outer ring of 
laminations are connected in series 
and one lead is brought out from each 
end of the combined main winding 
coils but if current be supplied, the 
rotor would not start, so we must 
have what are known as start wind 
ings, located in extra slots between 
each group of main windings and on 
top of the main windings to the ex- 
tet of several slots on each side of the 
interval. 


Start coils are always made of wire 
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AER and concise discussion of the mechanical and 
electrical characteristics of the split-phase motor. 
The author describes the stator, rotor and starting switch, 


and explains the function of each. He explains what can 


be expected of a split-phase motor, properly cared for 


By F. W. Jessop 


Pres. The Ohio 


smaller than main coils, resulting in 
higher resistance and impedance to 
the flow of current so the flow of cur- 
rent in them is delayed and we set 
up a magnetic pole within each group 
of start windings just a little later 
than it is set up within the adjacent 
main coil. 

For any pole, 2, 4, 6, or 8 main 
windings, there must be an equal 
number of groups of start windings 
placed in slots between those occupied 
by the main windings and all con 
nected in series with two leads pro- 
vided. 

This set of ring-like laminations 
provided with main and start wind- 
ings with leads and all insulated from 
the steel laminations and from each 
other and properly taped, impreg- 
nated with varnish and baked to form 
a solid unit, is called the Stator. 


HE Rotor consists of an assembly 

of laminations mounted on the mo- 
tor shaft and provided with a series 
of round holes about its periphery to 
contain the bars, generally copper, of 
the squirrel cage and these bars are 
riveted and soldered or welded into 
end plates or rings of brass or cop- 
per, so that all the bars are connected 
together at their ends and the lamina- 
tions are tightly bound into a solid 
unit. 

When current is fed into the stator 
windings, setting up alternating north 
and south magnetic poles, in a pro- 
gressive or rotating sequence, about 
the inner face of rotor, current will 
be generated and flow around the 
squirrel cage, which constitutes a 
short circuited path for same. This 
is a generating action. 

Now, since there is a current in the 
bars of the squirrel cage flowing up 


SHH 
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SPLIT-PHASE motor with 
thrust bearing and with 
shaft vertical for operation with 
shaft extension downward. The 
little upper shaft is provided to 
facilitate hand starting 


opposite one pole of the stator and 
down opposite the adjacent or op 
posite pole, these bars will try to move 
across these magnetic fields and we 
have the motor action, but to make it 





SPLIT-PHASE motor simi- 

lar to that shown above 

but with the shaft extension 

upward and with a special end 

bell for attachment to the ma- 

chine on which the motor is to 
be applied 
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self-starting we must have the start 
coils, which when energized with cur 
rent, distort the magnetic field or 
vary its intensity and the nature of 
the reaction is such that the cage bars 
tend to move from a field of one in 
tensity to one of different intensit 
and the stator windings are so dis- 
posed that this results in a rotativ« 
movement and we have a motor 
action with power to drive an ap 
pliance connected to the motor shaft 

We found it necessary to provide 
starting coils to get our rotor under 
way but the amount of current taken 
ly the main and start coils is too great 
in proportion to the amount of power 
developed, also after it has started we 
do not need the magnetic effect of the 
start coils as that of the main coils 
will continue to provide the motive 
power required, so we must find 
means to energize the start coils for 
start and cut off their current as soo: 
as the motor gets up to speed. This 
is usually accomplished by means o 
a switch. 

This switch is usually built upor 
the rotor shaft and consists of a con 
tact, which rests on and completes th« 
circuit between two rings mounted on 
the motor frame, and the contact is 
so arranged that when the rotor get 
nearly up to the motor speed, it wi:l 
be lifted off the contact ring’s by 
centrifugal action and thus open the 
electric circuit to the start coils. 

This starting switch is one of the 
most important elements of a split 
phase motor because it is a delicately 
balanced device to insure its rising up 
off the rings at the proper time, yet 


not too soon, for if it rises too soon, 
the influence of the start coils will 
be lost and the motor may fail to start 
its load, then too it must work reliably 
even if the voltage of the supply cur- 
rent is low, generally by a maximum 
of 20 per cent of its rated value. 

Kach time this switch starts the 
motor, it must break the start coil cir- 
cuit so it must be designed to avoid 
pitting or burning. Also the springs, 
which hold it in contact and which 
are opposed by and eventually over 
come by the action of centrifugal 
force, must be nicely balanced, pro- 
tected from burning by the are and 
not subject to corrosion. 


ASTER reading this article, turn to 
Mr. Jessop’s article in the 

February issue entitled “What Motors 

Mean to Oil Burners.” The split- 

phase motor is one of several types 
used in this application 


Motors used for long hour opera 
tion must not fail and must not stick 
even if lubrication is somewhat ir- 
regular, so for a time ball bearings 
were popular and their makers did a 
splendid job. But it must be admitted 
that a bearing assembly consisting of 
two rings, ten balls and ball cage can- 
not function as quietly as one consist- 
ing of one special bronze sleeve, so 
finally the ball bearing had to be 
abandoned for motors operating ap- 
pliances in the home, where noise is 
objectionable, and effort was concen- 
trated on improving the plain sleeve 
bearing and its reliable lubrication. 

This results in minimum clearance 
between ground shaft diameter and 
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bearing bore; in burnishing the bore 
to insure exact size and a mirror-like. 
hardened finish and in providing fo: 
flow of oil through the length of bear 
ing and its return to the large capac 
ity well; filtering by the wool wast 
packing and re-circulation to the bear 
ing. 

Other precautions to insure quiet 
reliable operation consist of ampk 
magnetic cross proper 
choice of relation between number o| 
slots in stator and bars in squirre| 
cage; proper twist of squirrel cage; 
exact clearance between rotor and 
stator and finally such accurate ma 
chine operations as will insure ab 
solute concentricity. 

If all of these matters have been 
carefully engineered, the finest, most 
appropriate materials employed and 
if all the mechanical and electrical 
operations have been carefully per 
formed under expert inspection, w 
will get a motor capable of driving its 
load continuously for as many year: 
as it is not neglected and all the serv 
ice it will need will consist of careful 
lubrication with a light oil, free from 
acid or other impurities, once a yeat 
or once for every 2000 to 3000 hours 
of operation. 

Split phase motors are usually 
wound to give start and bring up 
torques equal to 150 per cent of ful’ 
load at full voltage, but they are only 
recommended for use on applianc« 
which can be started and brought uy 
to speed with 100 per cent of ful! 
load torque because that is all tha‘ 


sections ; 


is available at 80 per cent of rated 


voltage. 






All Built-In 


A machine with ten pieces of elec 
trical equipment all molded into a 
single unit. Motors 1, 2 and 9 are 
two horsepower, ball bearing, end 
mounted. In addition to these there 
is a 2 horsepower totally enclosed 
motor. Controllers for these motors 
are shown at 3, 4, 6, 7, and 8. A 
push-button station is shown at 5. All 
wires from controllers to motors are 
run in flexible metallic conduit, see 10. 


This is just one of the many ex- 
amples of electrically operated ma- 
chinery with all electrical equipment 
that are being illustrated and described 
from time to time in ELECTRICAL 
MANUFACTURING. These _illustra- 
tions give evidence to the increasing 
trend toward unified design of elec- 
trically driven machines 
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New Motors, Controllers and Motor Drives 


Vertical Transmission 


Reeves Pulley Co., Columbus, Ind. A 
ertical type of variable speed transmitter 
claimed to be the smallest variable-speed 
transmitter of this type ever built. The 
small size makes this unit suitable for 
uilding in to compact electrically operated 
equipment. The speed range of this No. 





0000 transmission is from 2 to 1 up to 6 to 
1, inclusive. It can be equipped with a 
motor base, an individal driving motor, an 
auxiliary countershaft for greater speed 


reduction, and the extended lever type 
Reeves mechanical automatic control. The 
unit is also available in enclosed design. 


Electrical Controller 

Foxboro Co., Foxboro, Mass. 
trical controller with rotating contacts 
used to control temperature, pressure, 
humidity, flow or liquid level and to give 
audible or visible signals. It is designed 
to operate valves, compressors, blowers, 
motors, heating units, horns, and lights. 
Its applications include temperature con- 
trol of ovens and furnaces (annealing, 
baking, enameling, drying), tempering 
baths and solder and babbitt melting pots ; 


An elec- 


also pressure control of gas lines, air lines 
or lines of other fluids; and humidity con- 
trol of drying ovens, storage rooms and 
air conditioning equipment. 


Non-skid Leather Belting 


E. F. Houghton & Co., Philadelphia, 
Pa. <A leather belting with a non-skid 
surface produced by pressing down or in- 
denting part of the surface of the belt 
thus concentrating the tension between the 
belt and the pulley on the ribs of the sur- 
face without increasing the total tension 


of the belt. This gives greater resistance 


to slippage without greater stress in the 
belt itself. The indentions in the surface 
of the belting permit trapped air to escape 








Patents on Motors, 


Controllers and Motor Drives 


Other electrical patents for the month preceding 
publication date are listed beginning on page 54 


1,892,694. Humidifier. Assigned to Airite Cor 
poration, New York. 

1,892,856. Synchronous Motor. 
Westinghouse klec. & Mfg. Co 

1,892,867. Electric Finger Nail File and But 
fer. William H. Burr, San Francisco, Calif 

1,892,997. Electric Tool with an Electric Motor 
Mounted in the Handle. Assigned to Siemens 
Schuckertwerke Aktiengesellschaft, Berlin Siemens 
stadt, Germany. 

1,893,025. Electromotor. 
Gregory, Brooklyn, N. Y. 

1,893,112. An Induction Motor with Short Cir 
ited Secondary. Johan Walfred Swendsen 

1,893,261. Motor for Driving Flexible Shafts 
Vincent G. Apple, Dayton, Ohio; Herbert F. Ap 
ple, E. M, Apple, and Gourley Darroch, Execu 
tors of said Vincent G. Apple, deceased. 

1,893,332. Control System Assigned to Gen 
ral Electric Co, Schenectady 

1,893,377. Retilinear Electromagnetic Motor 
\ssigned to Dahlstrom Metallic Door Co., Tames 
own, N. Y. 

1,893,561. 
Finger Nails. 
lowa 

1,893,699. Method of Mounting Units As- 
signed to the Reliance Elec. & Engineering Co., 
Cleveland 

1,893,954. Humidifier 
Engineering Labs., Chicago. 

1,894,085. Air Conditioning and Circulating 
Device. Arthur W. Conley, Shaker Heights. Ohio 
_ 1,894,124. Single-Phase Motor. Assigned to 
General Electric Co., Schenectady. 
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Assigned to 


Assigned to Eli E 


Process and Apparatus for Polishing 
Edward M. O’Donnell, Galva, 


Assigned to Biological 
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1,894,273. Electric Machine Rotor. Assigned to 
Aktiengesellschaft, Brown Boveri & Cie, Baden, 
Switzerland. 

1,894,275. Liquid Pump. Paul Krause, Baby- 
lon, N. Y. Assigned one-third to Willham E. 
Sprague and one-third to Harry Taylor, Babvlon; 
Lucy A. Sprague administratrix of said William 
E. Sprague, deceased. 


ae 
Bye te 
Fatih 
— 
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1,892,856. SYNCHRONOUS MOTOR. 
Assigned to Westinghouse Electric 
& Manufacturing Company, East 
Pittsburgh, Pa. 


1,894,285. Refrigerating Apparatus. Assigne«| 
to Westinghouse Elec. & Mfg. Company. 
1,894,455. Synchronous Motor. Assigned to 
Colombia Phonograph Co., Inc., Bridgeport, Conn 
1,894,611. Motor Driven Alarm and Signal De 
vice. Assigned to Isabel G. Lippstadt, New York 
1,894,634. 


American Car and Foundry Company, New York. 


Portable Electric Tool. Assigned to 


1,894,723. 


Armature. 
ton Ohio; Herbert F. 
and Gourley Darroch executors of said \incent G 
Apple, deceased 


Vincent G. Apple, Day 
Apple, Edward M. An 


1,894,724. Stator and Built-in Condenser. Vin 
cent G. Apple, Dayton, Ohio. Herbert F. Apple 
Edward M. Apple, and Gourley Darroch execu- 
tors of said Vincent G. Apple, deceased 

1,894,804. Alternating Current Motor As 
signed to Wagner Electric Corp., St. Louis 

1,894,805. Single Phase Motor. Assigned t 
Wagner Electric Corp., St. Louis. 

1,894,904. Motor Mounting. John L. De Rahot 
Philadelphia 

1,894,960. Changeable Sign 
rison, Jr.. Los Angeles. 

1,894,979. Vernier Motor. Assigned to Wes 
inghouse Elec. & Mfg. Company 

1,895,007. Alternating Current Motor As 
signed to Radio Patents Corporation, New York 

1,895,049. Regulating Pole for Electric M 
chines. Emanual Rosenberg, Weiz. Austria 

1,895,116. Exercising and Massaging Device 
Irven HW. Wilsey, Chicago. 

1,895,142. Bearing for Armature 
Electric Motors and Dynamos Assigned to the 
rimkKen Roller Bearing Company. Canton 

1.895.356. Alternating Current Motor As 
signed to Warren Telechron Company, Ashlan 
Mass. 

1,895,379 Dynamo Electric Machine and Svs 
tem of Control ‘Therefor. Victor Dudick, North 
Belle Vernon, Pa. Assigned one-third to John EF 
Coughenour and one-third to Louis J. Vezzan 
North Belle Vernon, Pa 


James L. D. Mir 


Shafts 
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Where Can | Get These Motors? 


To answer such a question on the part of the machine designers and 
others, specific types of motors, this classified list has been compiled 


With Built-in 
Speed Reducer 


A B 


Split Phase (Small, Mostly Fractional) 


Apex Electrical Mfg. Co., Cleveland, Ohio............... 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 
Black & Decker Electric Co., Kent, Ohio............04. 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.. 
Boston Gear Works Sales Co., 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. 
Century Electric Co., 1806 Pine St., St. Louis, RRA 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J. 
Electric Specialty Co., 221 South, Stamford, 7 ae 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Lo 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa...... 
General Electric Co., Schenectady, N. Y........--eeeee. 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
Howell Electric Motors, Inc., Howell, Mich 
Ideal Electric & Mfg. Co., Mansfield, Ohio.............. 
Janette Mig. Co., 556 West Monroe, Cacao, Til... 6.5%. 
Knapp-Monarch Co., Belleville, Ill.............222-2e08: 
Leland Electric Co., 1501 Webster Street, Dayton, Ohio.. 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... 
Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, 
Pacific Gear & Tool Wks., 1035 Folsom St., 
A. G. Retmond Teemeeey, Ge, BEI. . 6. ccc cccsccvess 
Reynolds Elec. Co., 2650 W. Congress St., Chicago 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, © 
Sterling Electric Motors, Inc., Telegraph Rd. & Atlantic 
Se eee en a a eee ee 
Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, IIl.. 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass........ 
Sunlight Electric Mfg. Co., 330 Dana Ave., Warren, O 
United Elec, Mfc. Co., Adriann, Mich... .....02.scccenses 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis 
Watson-Flagg Machine Co., Paterson, N. J.............. 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass. 
Winfield H. Smith, Inc., 10 Eaton St., Springville, N 


Condenser Type 


Advance Electric Co., 6315 Maple Avenue, St. Mo. 
Apex Electrical Mfg. Co., Cleveland, Ohio.............. 
Baldor Electric Co., 4351 "Duncan Avenue, St. Louis, Mo. 
Bodine Electric Co., 2268 West Ohio St., Chicago, Til. 
Boston Gear Works Sales CA;. 
Brown-Brockmeyer Co., 938 Overlook ot., 
Burke Elec. Co., 12th & Cranberry Sts., 
Century Electric Co., 1806 Pine St., St. 
Delco Products Corp., 329 East First St., 


Louis, 


Dayton, Ohio. 
SG . ae 
Louis, Mo...... 


Dayton, Ohio. . 


Diehl Mfg. Co., Trumbull & First Sts. be Elizabethport, N. J. 
Electric pecialty Co., 221 South, Stamford, Conn....... A 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis 
Fairbanks-Morse & Co., 900 South Wabash Ave., Chicagx 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa. 
Franklin Transformer Mfg. Co., 607 22nd Ave., N. E., 
DN EEN. Sika ss ae nda nos nnstewlas iaiewese 
General Electric Co., Schenectady, N. Y............ 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
Howell Electric Motors, Inc., Howell, Mich Beret aerate A 
Ideal Electric & Mfg. Co., Mansfield, Ohio............ 


Imperial Electric Co., 64 Ira St., 
Leland Elect. Co.. Dayton, Ohio 
Leland Electric Company, 1501 

La eee Si, RR WA 5g in So sinc wie 5 dw aes be 3 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... 
Marble-Card Electric Company, Gladstone, Mich......... 
Master Electric Co., 100 Davis Avenue, Dayton, Ohio.. 

Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, O 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... 


PE, CIO sc staccees 


Webster St., 


Philadelphia Gear Works Co., Venango & G Sts.. Phi 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield. O 
Star Electric Company, Bloomfield, N. J.............-. 
Sterling Electric Motors, Inc., Telegraph Road & Atlantic 
lvd., Los Angeles, PUR RS ot se a a 


B. F. Sturtevant, 5 Devonshire St., 


Bosten, Mess. .....- 
Sunlight Elec. Mfg. Co., 


330 Dana Avenue. Warren, Ohio. 


U. S. Electrical Mfg. Co., East Slauson Blvd., Los Angeles A 
Wagner Electric Corp., 6400 Plymouth Road. St. Louis 
Watson-Flagg Machine Company. Paterson, N. J........ 
B. A. Wesche Electric Co., 1622 Vine, Cincinnati, Ohio. . 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass. . 


Repulsion—Induction (Small, 


Advance Electric Co., 6315 Maple Avenue, St. Louis, Mo 


Baldor Electric Co., 4351 Duncan Avenue, St. Louis. Mo. 


Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. 
Century Electric Co., 1806 Pine St.. St. Louis, } 
Delco Products Corp., 329 East First St.. Dayton, Ohio. 

Diehl] Mfg. Co., Trumbull & First Sts., Elizabethport, N. J. 
Electric Specialtv Co., 221 South. Stamford, Conn 
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Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis 
Fairbanks-Morse & Co., 900 South Wabash Ave., “eee. 
Fidelity Electric Co., 331 N. Arch St., punieeete, Pas 
General Electric Co., Schenectady. N. Y.....sceeseeeees 
Holtzer-Cabot Electric Co., 125 Amory ot. 
Howell Electric Motors, Inc., Howell, 
ideal Electric & Mig. Co., Mansfield, Ohio hketan se awee-'’ 
Janette Mig. Co., 556 West Monroe, Chicago, lll........ 
Leland Electric Co., 1501 Webster Street, Dayton, Ohio.. 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.. 
Master Electric Co., 100 Davis Avenue, Dayton, Ohio. 
Pacific Gear & Tool Wks. , 1035 Folsom St., San Francisco 
Peerless Elect. Co., 2100 Market St., Warren, Ohio. .cc0- 
Philadelphia Gear Works Co., Venango & G Sts., Phila. 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, oO 
Star Electric Company, Bloomfield, N. J.......++++eee++ 
Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, III. 
Sterling Electric Motors, Inc., Telegraph Road & Atlantic 
Blvd., Los Angeles, CE. cc ce aWihaeaseceeves coun 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis 
Watson-Flagg Machine Company, Paterson, N. J 
B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass.. 
Winfield H. Smith, Inc., 10 Eaton St., Springville, N. \ 


Universal (Small, Mostly Fractional) 


Apex Electrical Mfg. Co., Cleveland, Ohio.............. 
Hlack & Decker Electric Co., Kent, Ce aces ac 
Bodine Electric Co., 2268 West Ohio St. Chicago, Ill... 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. 
Burke Electric Co., 12th & Cranberry St., Erie, Pa...... 
B & R Mfg. Co., 812 Lafayette, Toledo, Ohio.......... 
Deico Appliance Co., 379 Lyell Ave., Rochester, N. Y.... 
Diehl Mig. Co., Trumbull & First Sts., Elizabethport, N. J 


A 


A 


Dumore Co., 35 16th a OS re A 


Electric Motor — » 401 Lake Ave., Racine, Wis........ 
Electric Specialty 221 South, Stamford, Conn........ 
Emerson Elec. Mic. ‘o., 2018 Washington Ave., St. 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Wi 40% 
General Electric Co., Schenectady, N. Y............+-. 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill........ 
Kendrick & Davis Co., Lebanon, N. H . 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... 
A. G. Redmond Company, Flint, Tae 
Robbins & Myers, Inc., 1345 Lagonda Ave., 
Signal Elec. Mfg. Co., Menomenee, Mich..............- 
B. F. Sturtevant, 5 Devonshire, Boston, Mass 
United Elec. Mfg. Co., Adrian, Mich 
Westinghouse Elec. & Mfg. Co., 


East Springfield, Mass... 


Small Synchronous 


Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... 
Electric Specialty Co., 221 South, Stamford, Conn 
ee RE RR oS. ee rer rae 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass 
Meissner Mfg. Co., 2815 West 19th St., Chicago, Ill...... 
Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 

SRN PU Es Vows vseuscseesevwesbeeeereeap ks 


Shaded Pole (Small, Mostly Fractional) 


Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 
marner-Conmmien: 150;, TROGNMNEE, Tihs .c.0cc0s003500600650000 
Bodine Electric Co., 2268 West Ohio St. Chicago, III. 
Delco Appliance Co., 379 Lyell Avenue, Rochester, N. Y.. 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N.J 
Electric Specialty Co., 221 South, Stamford, Conn........ 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. 
Franklin Transforme? Mfg. Co., 607 22nd Avenue N. I 
eae Rr ee ere ee rears ere 
General Electric Co., Schenectady, N. Y 
Kendrick & Davis Co., Lebanon, N. H 
eS Ee eS ere ree 
Master Electric Co., 100 Davis, Avenue, Dayton, Ohio.... 
Meissner Mfg. Co., 2815 West 19th St.. Chicago, Ill..... 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... 
A. G. Redmond Company, Flint, Mich.................. 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O 
Signal Elec. Mfg. Co., Menomenee, Mich............... 
B. F. Sturtevant. 5 Devonshire St., Boston, Mass 
United Elec. Mfg. Co., Adrian, MRSS cei toes 
Wagner Electric Corp.. 6400 Plymouth Road. St. Louis 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass. . 


Clutch Type (Small, Mostly Fractional) 


Century Elec. Co., 1806 Pine Street, + Louis, Mo 
General Electric Co.. Schnectady, N.Y eats atcaalere ela 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis 
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Louis A 
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Robbins & Myers, Inc., 
Sunlight Elec. Mig. Co., 


With Built-in 
Speed Reducer 


A 





1345 Lagonda 


330 Dana Avenue, 


Totally 


Ave., 


Springfield, O 


Warren, Ohio. 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass. 


Boston Gear Works Sales Co., 


Diehl Mfg. Co., Trun 
Foote Bros. Gear & M 


General Elec. Co., Sc 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill 
Dayton, 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis 


Leland Elect. Co., 


Marble-Card Electric 
Ohio Electric Mfg. C 


Philadelphia Gear W 


Reynolds Elec. Co., 
Shepard- Niles Crane 

Montour 
Stephens-Adamson 


B. A. Wesche Electri 


Western Gear Works, 


Winfield H. Smith, 


Apex Electrical Mfg. 


Bodine Electric Co., 2268 West Ohio St.. 


Electro Dynamic Co. 


Kendrick & Davis Co., Lebanon, N. H 


Day ton, 


Leland Elect. 
Marble-Card 


Co., 


Electric 


Ohio Electric Mfg. Co., 


Peerless Elect. Co., 

Reynolds Elect. Co 

Shepard-Niles Crane 
Montour Falls, 


Falls, N. 


Mfg. Co., 220 Ridgeway, 
Watson-Flazg Machine 


Polyphase 
North 


abull & First Sts., 


achine Co., 
henectady, N. Y 


Company, Glad 
o., 5904 Maurice 
orks Co., 
2650 W. 
& Hoist Corp., 


Pat 
1622 Vine 


Company. 


c Co., 


Venango & G 
Congress St., 


417 9th Avenue, 
Inc., 10 Eaton St., 


(Small) 


Quincy, Mass...... 
Elizabethport, N. J 


109 N. Canal St., Chicago 
Gi area tcdansce ss 
stone, Mich... ne j , 

Ave., Cleveland. O 


Sts., Phila 
Chicago..... 

410 Schuyler Ave., 
dgeway, Aurora, Il. 
i ae eer 


St., Cincinnati, Ohi 
Seattle, Wash.. 
Springville, N. ¥ 


Direct Current (Smal!) 


Co., Cleveland, 


, Bayonne, N. 


Ohio.... 
Company, Glad 
5904 Maurice 


2100 Market St., 
Philadelphia Gear W 


orks Co., Venan 


& Hoist Corp., 
ee 


Rend ceakacenna 
Chicago, Ill.... 


stone, 
Ave., Cleveland, O 
Warren, Ohio...... 
go & G Sts., 


Signal Elec. Mfg. Co., Menomenee, Mich..............- 
Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, III 
United Elec. Mfg. Co., Adrian, Mich....... = ze 
Wagner Electric Corp., 6400 Plymouth Road. St. Loui 
Watson-Flagg Machine Company, Paterson, N. J....... 
Western Gear Works, 417 9th Avenue, Seattle, Wash.. 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass 


Winfield H. Smith, 


Allis-Chalmers Mfg. 


Advance Electric Co., 


Armor Electric Mfg. 


Burke Electric Co., 12th & Cranberry Sts., Erie, Pa 
1806 Pine Street, 


Century Elec. Co., 
Continental Electric 


Inc., 


Co., Milwaukee, 


Co., 1020 Hollan 


Co.. 323 earry, 


Crocker Wheeler Electric Mf A 


Diehl Mfg. Co., Trun 
Electric Products Co., 


: lectro Dynamic Co., 


nbull & her Sts. 
1725 Clarkstone 


Bayonne, 


10 Eaton St., 


Wound Rotor (A 
6315 Maple Avenue, St. 


St. 


Springville, N. \ 


bove 2 hp.) 


Wis cases 
Louis, Mo 
a Bre, Fa... 

Louis, Og 4 
Newark, N 


mpere, N 
‘ Bilsabethdort, N.J 


Electric Specialty Co., 221 South, ‘ opantey CNG e425 wes 


Elliott Company, Je 
Fairbanks-Morse & C 
Fidelity Electric Co., 
General Electric Co., 
Howell Electric Moto 


Ideal Electric & Mfg. 
Imperial Electric Co., 


Kimble Electric Co., 


annette, les 0 bch 
0., 900 South W 
331 N. Arch St., 
Schenectady, N. 
rs, Inc., Howell, 
Co., Mansfield, 
64 Ira St., 
2011 


Road, Cleveland, O 
abash Ave., Chicago. 
Lancaster, Pa.... 
Oe ae Nas 
MUR Sckcccéeccscs 
CUS e cade s cacsees 


Akron, a 
Hasting St., 


Chicago, :.. 


Lincoln Electric Co., Coit & Kirby Avenue, Cleveland, Ohi: 


Manufacturing Engineers Corp., Delaware, Ohio........ 
Marble-Card Electric Company, Gladstone, Mich........ 
Philadelphia Gear Works Co., Venango & G Sts., Phila 
Reliance Elec. & Engrg. Co., 1042 Ivanhoe Rd., Cleveland 
Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 

PR PE esl a v.cwec contend viwane Cadleees 
Silent Hoist Winch & Crane Co., 770 Henry St., Brook- 


lyn, 


Star Electric Motor Co., Bloomfield, N 


Sterling Electric Motors, Inc., Telegr:z 
Blvd., Los Angeles, Call. .<.<. 

B. F. Sturtevant, 5 Devonshire St.., 

U. S. Electrical Mfg. Co., 200 Fast 


Angeles, Calif. 


aph’ Road & Atlantic 


Boston, Mabie 5 


Slauson Blvd., Los 


Watson-Flagg Machine Company, Paterson. N. J......... 
R. A. Wesche Electric Co., 1622 Vine St., Cincinnati. Ohio 
Western Gear Works, 417 9th Avenue, Seattle, Wash.... 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 

Winfield H. Smith, Inc., 10 Eaton St., Springville, ‘N.Y 


Zobell Electric Motor Co., 94 South Avenue, Garwood, N. J 


Allis-Chalmers Mfg. 
Advance Electric Co., 


Electric Machinery 
Elliott Company, 
General Electric e.. 
Ideal Electric & Mf: 
Peerless Elect. Co., 
Shepard-Niles Crane 


Montour Falls, N. 


Sterling Electric Mot 
Blvd.. Los Ange 


Watson-Flagg Machine 


Westinghouse Elec. & 
Winfield H. Smith, 





Jeannette, 


Inc., 


Synchronous 
Co., Milwaukee, 


6315 Maple Avenue, St. J 
Brown-Brockmeyer Co., 938 Overlook St., 
Electric Specialty Co.. 


Mfg. Co., 1331 
eS 

Schenectady. N 
. es 


& Hoist Corp., 
¥ a 


Inc.. Te leg 
ek <aweais 
Company. Pat 


Mfg. Co.. 


ors, 
les, 


221 South. Stamford. 


Mansfield. 
2100 Market St., 


(Above 2 hp.) 


Wis.... , 
,ouis, Mo 
Dayton, Ohio. 
ee 
Minneapolis 


Tyler, 
Cs 6 ida deeaaees 
Warren, Ohio...... 
410 Schuyler Ave., 
aph : Road & Atl: antic 


erson, N. J 


East Pittsburgh, Pa..... 
10 Eaton St.. 
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produced on this page and 
the data in the table below, 
ELECTRICAL MANUFAC- 
TURING is indebted to The 
National Automatic Tool Co. 
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|Quan- ; ; uan- ; . 
sustae | Type of Equipment Function item male Type of Equipment | Function 
A 2 |7¥2 HP motors Head drive 1 time relay Protect against missing a cycle 
B 1 |7% HP motors | Pump drive of any head 
Cc 4 |5 HP motors |Head drive | 1 | Magnetic brake Stop index motor 
D | 2 |5 HP motors Pump drive j 12 | Solenoids |Operate air valves and oil 
E 1 |5 HP motors | Table index drive | valves 7 ; 
F 2 |3 HP motors | Head drive | K | 29 |Limit switches | Interlock machine operations 
G 11 | Combination disconnect| Control for head and pump|| 1 1 | Pushbutton (Central control station for 
| switch and magnetic| motors \| “Start” | starting and stopping all 
switch | “Stop” | motors simultaneously or 
H | 1 |Special control panel| | “Hand/automatic” | automatic operation. 
consisting of \| Pushbutton |Control_ starting of index 
1 magnetic switch | Control index motor | M 1 | ‘Preset start” | motion — “Preset” starting 
| 15 control relays |Control interlocking sequence |“Run/safe stop” protects the operator and 
| of mach. oper. |One white indicating eliminates all lost time. If 
2 time relays | Control time delay reverse of || | lamp the operator loads the work 
head traverse | and presses the “Preset 
Start” button before the 
work cycle is completed the 
machine automatically starts 
a new cycle. Under these 
conditions the machine runs 
as a continuous machine 
with no lost time between 
cycles. If the operator has 
trouble with any piece and 
cannot load before the work 
cycle is completed, the ma- 
| chine will stop at the end of 
| the work cycle. When the 
| “Preset Start” is pressed a 
| mew cycle starts immediately 
| 
N 11 |Selecter switch push-| Individual control of each 
| __ button a motor for setup and emer- 
| ““Hand/automatic”’ gency operation 
Oo 2 |Pushbuttons “forward” |Manual control of head traverse 
| and “reverse” 
P 1 | Red indicating lamp | Indicates that some head has 
| Bs | mot started normal cycle 
Q 1 | Special rotary limit Interlocks table index and head 
| switch | traverse motions 
R 150 | Conduit fittings 
Ss 90 | Feet of solid conduit 
7 60 | Feet of flexible steel 
| conduit 
U 2500 | Feet insulated wire. 
Vv 2 |Special channel conduits 





made to fit the job | 
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9 Causes for Price Cutting 


According to a recent survey, includ- 
ing, among others, the manufacturers of 
home furnishings, depressed pricing has 
been traced to the following causes: 


“(1) Failure of management to become informed 
of (or sympathetic toward) modern merchandis 
ng methods. 

(2) Ignorance of costs and lack of budgetary 
control. 

(3) Desire to trade destructively on established 
goodwill. 

(4) Willingness to make price concessions in 
the effort to survive. 

(5) Desire to buy into certain markets, terri 
tories, or distributive outlets in which competition 
is strongly entrenched. 

(6) Lack of sales protection resulting from in- 
idequate advertising, sales promotion, sales opera 
tion. 

““(7) Fear of temporary efforts in adopting firm 
policies against competitive concessions. 

(8) Defensive distributive position caused by 
lack of proper contact, training, cooperation, and 
support. 

(9) Tendency to follow competition rather than 
to strike out toward fulfillment of public needs.” 


Delinquencies Down 


Encouraging improvement in delin- 
quency conditions in the electrical and 
radio trades is indicated by reports of 
past-due accounts to the National Elec- 
trical Credit Association for the full year 
of 1932. Total number of accounts re- 
ported to the four divisions of the Associ 
ation declined 15.6% from 1931, while the 
money involved or total amounts reported 
showed a decrease of 35.5% from 1931 
figures. Although largest number of ac- 
counts involving greatest amounts of 
money were reported to the Central Divi- 
sion of the Association, greatest improve- 
ment over 1931 was registered in the same 
district. In New England, where fewer 
accounts and smaller amounts were re- 
ported, improvement over 1931 conditions 
was also smallest of the four districts. 
The combined Middle and Southern At 
lantic States Division had the second best 
showing, while the New York Division 
ranked third. 


Conduit Manufacturers Raise Prices 


Manufacturers of rigid conduit have is 
sued Card 66 reflecting a price advance 
of approximately 5% on all sizes. The 
producers hope that industry support of 
the movement will permit further  in- 
creases and eliminate the present un 
profitable situation. 

A large percentage of the industry, not 
closely associated with manufacturing and 
distributing costs, carry the thought that 
there is considerable profit in the conduit 
business. The delusion is no doubt due to 
certain contracts on which the competi- 
tive situation caused 10 to 20% conces- 
sions below published schedules. The 
truth is that these drastic reductions were 
allowed in spite of the absence of surplus 
profit to carry them through. The. fact 
would be supported by analysis of the 
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total amount of conduit business available. 
The price increase reflects a definite need 
for stabilization and profit. 


Cotton as an Electrical Material 


Cotton requirements of the electrical 
manufacturing industries reach a surpris- 
ingly large yardage according to figures 
just compiled by the Cotton-Textile Insti- 
tute. 

Approximately 4,000,000 pounds of cot- 
ton thread and yarn are required annually 
for the insulation of wire and cable. 

Cotton cloth is required in amounts up- 
wards of 7,000,000 yards. Consumption of 
cotton tape and webbing also runs into 
large figures. Estimates show that more 
than 30,000,000 linear yards of cotton tape 
and webbing are used each year. 

Manufacturers of electrical equipment 
use some 250,000 pounds of cotton friction 
tape annually. 

The Institute's figures indicate that 
about 425,000 pounds of cotton go into the 
waste and wiping cloths required each 
year. Twine is another essential which ac- 
counts for the annual use of approximate- 
ly 125,000 pounds of cotton. Yarn and 
thread requirements alone represent the 
consumption of 8,000 bales of cotton per 
year. 


Sales of Lighting Equipment 


The Bureau of the Census announces 
that, according to a preliminary tabulation 
of data collected in the Census of Manu- 
facturers taken in 1932, the value of light- 
ing equipment produced in the United 
States in 1931 by establishments engaged 
primarily in the manufacture of the class 
of products amounted to $64,732,661 (at 
f.o.b. factory prices), a decrease of 53 per 
cent as compared with $137,593,290 report- 
ed for 1929, the last preceding census year. 
The more important items which con- 
tributed to the total for 1931 are as fol- 
lows: Residence electric-lighting equip- 
ment, $25,560,136; commercial, $7,890,647 ; 
industrial, $2,932,706; miscellaneous, $12. 
600,859; reflectors and shades, $2,409,098. 


3.81 Size of Average Family 


One of the most necessary figures for 
use in forecasting sales of products to the 
general public is the figure representing 
the size of the average family. If, for ex- 
ample, an attempt is made to estimate the 
potential market for electric ranges, the 
important unit to take into consideration 
as far as population is concerned, is the 
family unit. 

In the past much has been said about 
the “average family of five.” This is a 
myth. The average family in this country 
in 1930 was 3.81, according to census fig- 
ures. The medium size of families, that is, 
the point at which there is an equal num- 
ber of smaller and of larger families, is 


3.40 for the country, with the median for 
native white families of 3.34 and for the 
foreign-born white families of 3.74. 

Of the 29,904,663 families in the country 
in 1930, 2,357,463, or 7.9 per cent, were 
one-person families; 6,982,835, or 23.4 per 
cent, were two-person families; 6,226,519, 
or 20.8 per cent, were three-person fami- 
lies ; 5,234,696, or 17.5 per cent, were four- 
person families; 3,574,362, or 12 per cent, 
were five-person families, and 1,393,356, 
or 7.6 per cent, were six-person families. 

Families of more than six persons total- 
led only 10.9 per cent of all families. 


About German Foreign Trade 


A study of Germany‘s foreign trade 
recently completed by the research staff 
of the National Industrial Conference 
Board clearly disproves a popular belief 
that in recent years Germany has been in- 
creasing the proportion of her exports to 
countries other than European, particular- 
ly to North and South America and to 
Asia and Africa. 

Almost 70% of Germany’s total exports 
go to the countries with which Germany 
shares common frontiers, while the largest 
single source of German imports is the 
United States. The principal markets of 
Germany are in the countries of Europe 
which for many years have had close com- 
mercial and political relations and are 
accustomed to German methods of doing 
business. 
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January 1933 is shown in the 
above graph published by the 
Cleveland Trust Co. A slight gain 
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types of electrical equipment 
ELECTRICAL MANUFACTURING will publish 
the detailed report on electrical product produc- 
tion compiled by the Department of Commerce. 
Here is the second installment. Prices are F.O.B. 


factory. 


Industrial and Commercial and Household Apparatus and 
Appliances—Production by Number and Value: 
1931 and 1929 


Aggregate value .............. 


Industrial and commercial apparatus and 
appliances (not including motor-driven 
tools) : 


WU ID hei c ce hoe Gee eaess 


Cooking apparatus (commercial) — 
ranges (hotel), broilers, ovens 
(bread-baking), toasters, urns, 
RE ts ev och Seid oo ies 


Furnaces— 
ME ook caw es swc Sakae 
ee 
Metallic-resistance— 


Heating units and devices, industrial— 
Ovens and electric heating equip- 
ment therefor, value .......... 
Soldering irons, melting pots, ket- 
ee eee 
Space heaters, immersion heaters, 
and other heaters, value ...... 


Portable motor-driven devices such as 


hair clippers, hair and hand driers, 


blowers, etc., value ........... 
Permanent-wave machines, value .... 
Welding apparatus and electrodes— 
Resistance welding apparatus, butt, 
spot, and line, value ......... 
Alternating-current transformer arc 
welders— 
RE 5th ars Sasi sts ders bie 
MURS te saiers o.dtens Mieka idols ere 
Direct-current welding apparatus— 
Motor-driven— 
ee ret 
ND Sar -ns gea sehen sea ee oe 
Gas-engine driven, value ...... 
Other drives, value .......... 


Carbon arc electrodes, value .... 
Arc welding electrodes— 
NN tc rele byes 0.6.5 
Ge ND, 5c co ec ccsees. 
Gas welding wire, value .......... 


Household apparatus and appliances: 


Ie coda wiecaviks me 
Cooking utensils— 
Grills— 
RE est Re, em ee 
BR A ere nea 
Percolators— 
REA Gees engeeereeere 
RO nee fot ol cas Tobe. eee ee 


Toasters— 
Automatic— 
the cael, scan 
or ea ek eh SR 
Nonautomatic— 


eT ee i ee ee 


Value ..... 


— sO many requests are made for in- 
formation about the amount of different 


1931 


manufactured, 








1929 


$67,760,433 $1 13,122,445 


$16,777,045 $28,636,977 
$1,434,039 $2,249,844 
$397,919 $909,285 
$57,481 $488,398 
1,260 (1) 
$1,583,328 $3,792,013 
$654,852 $860,565 
$584,911 | 
i $3,915,180 
$1,082,659. 
$2,740,691 $2,277,480 
$1,573,299 $3,414,569 
$1,886,280 $2,356,601 
454 973 
$136,556 $1,287,766 
1,803 (2) 
$1,201,358 | 
$577,085 + °$5,794,296 
‘$482,763 | 
eres! 
$2,074,736 $1,290,980 
EE =o 9 on ue 
$50,983,388 $84,485,468 
261,024 262,564 
$321,173 $503,906 
399,159 709,154 
$1,986,715 $3,985,735 
172,730 507,017 
$1,201,129 $2,293,140 
1,108,987 1,105,733 
$1,686,730 $2,186,580 








Waffle irons— 
nk Obs ca aah op ohare s 652,466 839,633 
ee eee $2,488,093 $4,371,220 
Ranges, disk stoves, and hot-plates, 
under 242 kw.— 


ION. oon ais oa seas ces 274,017 694,230 
Ree SE on hou on nkedaeeetel $610,400 $1,418,850 
Ranges (not including hotel), 2/2 kw. 
and over— 
MRA ike Soccseeenesy ss es 84,763 225,477 
ie Rs ce ee $7,017,270 $15,514,332 


Air heaters— 
Convector type— 


WE ra -s4 5d. Naat 106,260 171,296 
MRLs hs haus etlaeae en $382,600 $740,422 
Radiant type— 
I Sl hs Pa oe oe 188,083 332,198 
Di, oh cx acsunialon-auae areas $430,885 $1,092,989 
Water heaters for permanent installa- 
tion— 
Side-arm type— 
en 13,231 28,280 
NR hg cecal $190,386 $466,053 
Tank type (including tank)— 
NE RS. iid pach dn ek Not 11,674 30,022 
Pires te Rekllen thas $871,425 $1,174,208 
Other (including clamp-on type), 
ME Rs pon sarae wowace ares $202,730 (5) 
Water heaters, immersion— 
| ae 5 re ee 85,557 29,013 
Value ... sm Sh $136,921 $97,614 
Flatirons— 
Automatic— 
Number . eae | 
Value ..... $2,305,928 3,132,882 
Nonautomatic— $8,018,080 
Number .... sae 1,577,709 
Value ... $2,763,731 | 
Heating pads— 
Number 492,818 529,733 
Value ... $1,036,514 $1,715,461 
Curling irons— 
Number .. 732,996 1,334,242 
WS ys. > $381,281 $972,295 
Vacuum cleaners— 
Number ........ 887,475 *1 407,224 
a Re Ae a ee ee $23,839,868 $35,107,606 
Miscellaneous household devices not : 
specified above, value .. $3,129,609 °$4,826,977 


* Data incomplete. 


* Not reported separately 

* Does not include value of carbon arc electrodes 

“Combined to avoid disclosing approximations of data for individual 
establishments 

5Not called for separately on schedule. Included in item for 
‘Miscellaneous household devices not specified above.” 

* Revised. 

7See note 3 


Incandescent-Filament Lamps (Not Including Sockets and 
Other Fittings), X-ray Tubes, and Other Completely 
Sealed Glass Lighting Units—Production, by 
Number and Value: 1931 and 1929 


1931 1929 
Total value $70,426,394 $85,319,515 
Large tungsten: 
Gas-filled— 
Number ... 204,737,687 202,451,663 
I ie ews icp 40 2 $41,098,068 $44,724,296 
Vacuum— 
Number ......- 114,149,599 149,802,848 
_ ~~ aeerene $15,872,006 $20,713,116 
Miniature tungsten: 
Automobile— 
Number . ea 94,554,320 139,162,835 
Value .... _ $7,944,008 $11,115,752 
Other types— 
slender ; 70,036,378 132,869,936 
WEE sss bbce.s wesc chat easaaa ee basen $2,912,702 $7,351,461 


X-ray tubes’, carbon lamps, photo-flash, 


and luminous-gas type (neon, etc.) low- 
WTI 5 a, «50s Seskans $2,599,610 $1,414,890 


*Value of X-ray tubes included in item for “X-ray apparatus (in- 
cluding X-ray tubes)” in Table 6 of report for 1929 
* Value of carbon lamps only. See note 1. 
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A Million Motors are Proving 
that “nothing rolls like a ball’ 


HINK of it! Already over a 


million electric motors have 


equipped, direct-connected to the 
centrifugal type fans. It is made by 
been sold equipped with New De- C. G. Sargent’s Sons Corporation, 
parture Ball Bearings. There must Graniteville, Mass. 
be good reasons, worth considering. To show how New Departure Ball 
behind this trend. And there are. Bearings can give electric motors all 
Lubrication only once a year. Clean- of these advantages, we would like 
liness. Rigid and accurate rotor to have you read our Booklet K. 
mountings, permanently established. It may suggest means of making 
Thrust capacity of bearings. Lower your machines better and easier te 


maintenance costs. Longer life. 





sell in today’s competition. 
The New Departure Mfg. Co., 


shown above employs five West- Bristol, Conn.; Detroit, Chicago 


The Stock Dryer for textile mills 


and San Francisco. 


NEW DEPARTURE 
BALL BEARINGS 


inghouse motors, New Departure- 





































































































































































































































































































































































































































Ford Looks to the Future 


Declaring that times were good and not 
bad, and that the real panic was back in 
the exploitation days of 1929, Henry Ford, 
in a recent interview with a representative 
of the New York Times visioned this 
country as being on the threshold of an 
inconceivably bright future. Stating that 
a bank-managed industry will not change 
machinery for up-to-date equipment, but 
that with engineer management a business 
is constantly replenished with the best 
methods regardless of cost, he went on 
to say: “We have just come to the end 
of an era of waste and inefficiency and a 
new era is coming in. That new era, with 
comfort and happiness for all, will not 
be brought in by politics and finance. It 
is machines which will clean up the pres- 
ent situation and bring in a better order.” 

Enlarging upon the future machine age 
he envisaged vast possibilities. “We 
haven't even scratched the surface,” he de- 
clared. “There are so many wants, so 
many desires which are not being ade- 
quately met, or which are not being eff- 
ciently met. Why, look at our housing, for 
instance. It is inefficiently and expen- 
sively made and does not provide nearly 
the comfort and beauty which it might. 
Once that problem is scientifically at- 
tacked our people will have better and 
more beautiful homes, electrically heated 
and provided with comforts undreamed of 


now, and at far lower cost.” 
N. E. L. A. is Dissolved 
Members of N.E.L.A. voted  unani- 


mously to dissolve their organization at a 
convention in New York on February 
15th. George B. Cortelyou, Edward Rey- 
nolds, Jr., P. S. Young, T. A. Kenney and 
E. W. Lloyd were appointed members of 
the liquidating committee, with power of 
electing substitutes. N.E.L.A. has been 
in existence forty-eight years. The new 
Edison Electric Institute will carry on the 
functions of the old association. 







Among the First All-Electric Kitchens 
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Goldsmith Quits R. C. A. 


Dr. Alfred N. Goldsmith, vice-presi- 
dent and general engineer for the Radio 
Corp. of America, resigned recently to es- 
tablish a private consulting practice in 
radio, electrical entertainment, sound film 
and allied fields. Dr. Goldsmith has served 
as consultant in radio engineering for the 
General Electric Co., and was with the 
Marconi Co. prior to its reorganization 
as the RCA in 1919. He was president 
of the Institute of Radio Engineers in 
1928, and is now president of the Society 
of Motion Picture Engineers. 

Fuse Manufacturer Offers Guaranty 

Protection 

The Littlefuse Laboratories of Chicago 
recently made the announcement that in- 
struments protected by Instrument Little- 
fuses would be covered by a $100 In- 
demnity Protection Guaranty. This policy 
has been made possible by several im- 
provements in their line during the past 
year including the substitution in manu- 
facture of platinum wire, which is more 
reliable than the metallic quartz fibre for- 
merly used. 


Refrigeration Executives Learn the 
Culinary Art 

Executives and junior executives of the 
promotion, merchandising, produc- 
and distribution and product divi- 
sions of the General Electric Refrigera- 
tion department in Cleveland recently at- 
tended a three-day cooking school at the 
Edison General Electric Appliance Co., 
Inc., in Chicago. After a demonstration 
of the various methods of cooking by 
Miss Frances Weedman, home economics 
director of the Edison G. E. Co., they all 
turned to and broiled, fried, roasted and 
baked foodstuffs, and ended up by 
sampling each other’s masterpieces. The 
occasion for the cooking school was the 
recent formation of the Specialty Ap- 
pliance Sales Department of the General 
Electric Co. 


sales 
tion 
















HIS all-electric kitch- 
en was one of the 
eye-opening wonders of . 
the World’s Columbian 
Exposition. The display 
contained electric light- 
ing, some electrical ap- 
pliances and an electric 
range. Electric outlets 
were neither duplex nor 
delicate in those days. 
And look at that lighting 
fixture 



























Sales Territory Enlarged 


The new General Electric oil furnace 
and air conditioning products, announced 
last summer and until now sold only in 
leading cities along the Atlantic seaboard 
will soon be offered to residents of Chi 
cago according to a recent statement is- 
sued by the company’s air conditioning 
department. This step will be closely fol 
lowed by similar ones in Detroit, Mil- 
waukee, Minneapolis, and St. Paul. Na 
tional distribution will be initiated as soon 
as production is increased sufficiently and 
dealers’ organizations have received thx 
necessary training. 


New Departure Appoints Manager 

l'rederick G. Hughes has been appointed 
general manager and vice-president of the 
New Departure Manufacturing Co. ac 
cording to a recent announcement by 
President Dewitt Page. Previous to com 
ing to the New Departure Company in 
April, 1911, Mr. Hughes was experimental! 
engineer for the Bethlehem Steel Corp., 
Bethlehem, Pa., and chief engineer at the 
Driggs-Seabury Corporation, Sharon, Pa 
Mr. Hughes has served as chairman ot 
the Ball Bearing Standardization Commit 
tee of the Society of Automotive Engi- 
neers, and as president of the American 
Society for Steel Treating. He is also 
a member of the American Society 
Mechanical Engineers. 


for 


Rival for Telegraph 

A domestic radio-telegraph system, oper 
ating on an unusually high frequency, to 
compete with commercial wire telegraph 
companies is planned by the Radio Corp 
of America. It is probable, according t 
reports, that instead of using the conven 
tional dot dash system of telegraphy, th: 
new system will use a swifter, more ac 
curate and less expensive system whereby) 
messages will be reproduced in facsimile at 
the point of destination. 


No 1933 Radio Trade Show 


There will be no RMA trade show in 
1933, according to a decision of the Asso 
ciation’s board of directors. It was de- 
cided to omit the trade show this year just 
to see if business is hurt or helped by this 
annual industry event. 





Introduce New Refrigerator 


Introduction of a new line of refrige! 
ators to be known as the “Grunow Super 
Safe Electric Refrigerator” was announced 
recently by William C. Grunow, president 
of the Grunow Corporation of Chicago, at 
a special sales conference held at the Hotel 
Pennsylvania, New York. The company 
features the use of a new refrigerant in its 
product and contemplates a $2,000,000 
advertising campaign, according to Duan« 
Wanamaker, advertising director. Two 
models, one seven and one-half cubic feet 
to retail at $199.56 and another of fiv 
cubic feet to sell for $145, are offered. 
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Coonley Standards Head 


Howard Coonley, president of the Wal- 
worth Co., New York, was elected presi- 
dent of the American Standards Associa- 
tion for the year 1933, Jan. 9. He succeeds 
Bancroft Gherardi, vice-president of the 
American Telephone and Telegraph Com- 
pany, as president of the ASA. 


=> Humidifier 





Orein from 
humidifier 


—Fan bearing 


conditioner, 


air 


N 
A addition to G.E.’s line of 


recent 


air conditioning equipment. It 
is used in conjunction with the 
oil furnace 


Fights Foreign Competition 


To meet the competition of foreign-made 
lamps, the General Electric Company initi- 
ated the most intensive advertising cam- 
paign it has ever undertaken on lamps. 
Whereas the lamp advertising of this com- 
pany was formerly largely educational, the 
theme of the new advertising is quality of 
product. The new program is devoted to 
telling the public the story of the impor- 
tance of lamp quality translated in terms of 
operating economy and lighting satisfac- 
tion. 

Along with this advertising campaign has 
come the introduction of a new lamp to 
retail for ten cents. This is not a Mazda 
lamp. It is designed to last about half as 
long as the lamp that sells for 20 cents. 





Less Weight per Horsepower 


Electrical equipment capable of an out- 
put of better than 1 KW per hundred 
pounds weight has been developed by the 
Kohler Co. of Kohler, Wis., for installa 
tion in a new aluminum, gasoline driven 
railroad designed short-haul 
passenger service. This electrical plant, 
weighing 730 pounds with a rated capacity 
f 7 KW, supplies current for car light- 
brakes, motors for air-conditioning 
system and air compressor and electrical 
kitchen equipment. The electrical plant 
has also sufficient power, with all mechani- 
cal arrangements, to operate the coach into 
a station in case of failure of the main 
drive unit which is a_ sixteen-cylinder, 
front wheel drive, automotive type en- 
gine. An illustration of this new type of 
motor coach appeared in the January issue 
of ELectricAL MANUFACTURING. 
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British Duty-Free List 

The Great Britain Board of Trade re- 
cently published a list of articles manu- 
factured in the British Dominions which, 
beginning April 1, must contain at least 
50 per cent of Empire material and labor 
to qualify for free entry into the United 
Kingdom under preferential tariffs. This 
list includes galvanometers and other sci- 
entific instruments, radio tubes, arc lamp- 
carbons, machinery, and various electrical 


goods. 


Reduce Tube Models 

Cooperation between leading receiving 
set and tube manufacturers to reduce the 
number of new tubes brought into the 
market was effected at a recent meeting of 
the RMA set and tube divisions. Set manu- 
facturers will be urged to reduce their de- 
mands on tube makers for products em- 
bodying only minor or special develop- 
ments. 


Limits Line to Fittings 

Rattan Mfg. Co. of New Haven, Conn., 
announces that it has given up all lines 
except electrical fittings, confining all ef- 
forts to that one line. To bring about this 
important change all factory buildings ex- 
cept the one most recently built have been 
demolished. This building has been com- 
pletely remodeled, and is now operated by 
motor-driven machinery. The first build- 
ing of this company was erected 73 years 


ago, 





AY air conditioning unit that 
expels warmed and humi- 
dified air 


Welding Course 

\ three-day in the arc welding 
process and the theory of design for welded 
steel construction was held at the plant of 
the American Rolling Mills, Middletown, 
Ohio, recently under the direction of E. 
W. P. Smith, consulting engineer for 
the Lincoln Elec. Co. of Cleveland. 


course 





G.E. Slows at Lynn 
bout 4,500 employees are affected by 
the recent announcement of the General 
Electric Company that both of its Lynn, 
Mass., plants will work on a four-day 
week basis. A few departments had been 
working on a five-day week schedule. 


Electric Eye Measures Metal Hardness 


The photo-electric tube has been put to 
a new use by Thompson Products, Inc., 
of Cleveland, in the accurate measurement 
of the tip hardening of its valves. This 
Westinghouse “electric eye” automatically 
shuts off the current passing through the 
valve tip and releases the valve into an oil 
quench when the proper temperature 
change has taken place as evidenced by the 
color of the heated tip. Only another case 
in which the human element has been re- 
moved from the difficult and tricky opera- 
tion of a sensitive process by the use of 
electrical equipment. 


J. O. Elton Honored 

James Orr Elton of Salt Lake City 
has been named as the recipient of the 
James Douglas Medal for 1933, according 
to a recent announcement by A. B. Par- 
sons, secretary of the American Institute 
of Mining and Metallurgical Engineers. 
This medal was conferred on Mr. Elton 
for his work in the treatment of smelter 
fume and in the production of electrolytic 
zinc; for the development of successful 
methods for preferential flotation of lead- 
zinc-silver ores and oxidized lead-silver 
ores; and for improvements in lead smelt- 
ing. This award, the highest in the metal- 
lurgical field, was established in the 
memory of Dr. James Douglas, who was 
largely responsible for the development 
of copper metallurgy in Arizona. Mr. 
Elton has been associated with the Ana- 
conda Copper Mining Co. during his en- 
tire professional career. 





Two Thousand Dollar Contest 
A prize contest, entirely within the radio 
industry, is to be sponsored by the Tobe 
Deutschmann Corp. of Canton, Mass. This 
contest is open only to bona fide radio serv- 
ice men and dealers. Prizes will include 
the latest types of radio interference locat- 
ing apparatus, service instruments, con- 
denser kits, radio magazine subscriptions, 
etc. The object is to familiarize the radio 

industry with the Tobe condenser line. 





AN expose of low- 
quality imported 
Christmas tree lamps. 


At Nela Park these two 
square boxes are wired 
for 100 lamps each. Both 
groups were burned for 
the same time at the 
same voltage. In 21 
days 52 of the imported 
lamps had failed, and 
during the same time 
only two Mazda lamps 
failed 
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FOR REDUCED ASSEMBLY COSTS AND 
INCREASED OPERATING EFFICIENCY 


EQUIP YOUR APPLIANCES 
WITH G-E ACCESSORIES 


© 


Accurately designed, carefully manu- 
factured electrical accessories are an 
investment in reduced assembling costs, 
efficient operation, customer satisfac- 
tion and trouble-free service. Save 
time, worry and needless expense by 
specifying G-E Accessories as standard 
equipment for your product. There are 
switches for all purposes — fuses, cord 
sets, terminals, outlets, receptacles, 
plugs — all of correct design and ap- 
pearance and made to the high stand- 
ards required of every General Electric 
product. Investigation may result in sav- 
ings for you. Let one a our staff of 
trained specialists cooperate in solving 
your problems. 


For further information write to Sec- 
tion Q-223, Merchandise Department, 
General Electric Co., Bridgeport, Conn. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY. BRIDGEPORT, CONNECTICUT 
LT SST ITED NET EL TIL TE A TNL REE I AI Se 
































































































































































































































































































































































































































































































































































Brevities 
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Reynolds Electric Co. of Chicago and 
New York, has taken over the line of 
Phelps Skeedoodle Thermostatic Flashers. 
With this change Mr. Phelps, of the 
Phelps Electric Co., becomes associated 
with the Reynolds Electric Co. and will 
make his headquarters in Chicago. 


Westinghouse Electric & Manufacturing Co. 
has reduced the operating schedule of its 
Springfield, Mass., plant which has been 
on a four-day week basis since last May, 
to a three-day schedule. 


Frank H. Gale, manager of exhibits and 
conventions of the General Electric Co., 
has retired after 43 years of service with 
the company. L. W. Shugg, who has been 
identified with the company since 1902, 
has been appointed division manager of 
the publicity department to succeed Mr. 
Gale. 


Ray Erlandson, formerly assistant sales 
manager of the radio division of the Grigs- 
by-Grunow Co., Chicago, has been made 
sales manager of the auto-radio division. 
\. A. Trostler succeeds him as assistant 
sales manager of the radio division. 


M. E. Paradise, who has been associated 
with Majestic since 1928, has been made 
chief engineer of the radio division. 


Estellite Co., 476 Broome St., New York, 
manufacturer of electric lighting fixtures 
and electric novelties, has leased 10,000 sq. 
ft. floor space in the building at 574-6 
3roadway for a new plant, and will re- 
move to this location. 


Electro Control Co., Inc., Goshen, Ind., has 
been organized by William Craig and 
William Hendrix, Goshen, and associates 
to manufacture electric controls and other 
electrical equipment. 


Leonard Refrigerator Co., Grand Rapids, 
Mich., manufacturer of refrigerators and 
equipment, has increased production sched- 


ule and is now giving employment to 
about 850 men. 
Ralph G. Klieforth, formerly with The 


Buchen Co., Chicago advertising agency, 
and, more recently, representing the Mau- 
jer Publishing Co. in the Cleveland terri- 
tory, has been appointed general manager 
of the Universal Motor Co., Oshkosh, 
Wis. 
General Electric Co. has formed a new 
department at Schenectady, to be known 
as the Motor & Generator Engineering 
Department, according to B. L. Delack, 
manager of the works. The responsibili- 
ties of the former A. C. and D. C. depart- 
ments will be taken over by this new de- 
partment. Appointments are as follows: 
Earl B. Henningsen, engineer-in-charge;: 
J. L. Burnham, designing engineer; I. A. 
Terry, assistant engineer, and A. C. Wood, 
consulting mechanical engineer. 


T. P. Feeney has been appointed export 
manager for the Arcturus Radio Tube Co., 
of Newark, N. J. 
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Indianapolis Broadcasting Co., operating 
Station WKBF, 540% North Meridian St., 
Indianapolis, has plans for new broadcast- 
ing station near Falls Creek Parkway, 
with steel towers, generating station, etc. 
Cost about $35,000 with equipment. Mills, 
Rhines, Bellman & Nordhoff, Ohio Bank 
Bldg., Toledo, Ohio, are consulting engi- 
neers. 


Indiana General Service Co., Muncie, Ind., 
operating electric light and power proper- 
ties, has purchased system and property of 
Traction Power & Light Co., at Alexan- 
dria, Ind., and other points in Madison 
and Delaware counties, now im receiver- 
ship. Purchasing company plans exten- 
sions in transmission and _ distributing 
lines. 


Terry Carpenter, Scottsbluff, Neb., is at 
head of project to erect an electric light 
and power plant. A 25-year franchise has 
been asked. Cost over $90,000 with equip- 
ment. Robert Fulton, 2327 South 19th St., 
Lincoln, Neb., is consulting engineer. 


Virginia Electric & Power Co., Richmond, 
Va., is arranging expansion and improve- 
ments to cost close to $5,000,000, including 
power plants, transmission and distribut- 
ing lines, power substations and other 
work. J. G. Holtzclaw is president. 


Frontier Neon, Inc., Buffalo, has been 
organized by Bert G. Wright, 129 Berk- 
shire St., and G. Chester Green, 63 Knowl- 
ton Ave., to manufacture electric signs and 
displays. 


City Council, Lapeer, Mich., is having 
preliminary plans drawn by C. C. Tinker, 
city engineer, for a municipal electric light 
and power plant and electric distributing 
system. Cost over $150,000 with equip- 
ment. 


Morganstern Electric Co., Inc., Pittsburgh, 
care of Eugene B. Strassburger, Brant 
Bldg., representative, is being organized by 
Ralph M. and Richard R. Morganstern to 
manufacture electrical control and distrib- 
uting equipment and other electrical ma- 
chine products. 


Econel Corp., New York, has been organ- 
ized by Leo Loewy and Leon Stern, 461 


Eighth Ave., to manufacture electrical 
timing equipment for heaters, etc., and 
kindred electrical specialties. 

Crosley Radio Broadcasting Studios, 1329 


Arlington St., Cincinnati, operating Sta- 
tion WLW, has approved plans for new 
highpower radio broadcasting station, 
with power house, steel towers for anten- 
na and other equipment. Cost about $400,- 
000 with machinery. 


W. D’Arcy Ryan, veteran General Electric 
illuminating engineer and former director 
of the company’s illuminating engineering 
laboratory, has been appointed director of 
illumination for the World’s Fair, accord- 
ing to Lenox R. Lohr, general manager of 
the exposition. 

General Electric Co. and Westinghouse 
Electric & Mfg. Co. have agreed to co- 





operate with their laboratory and technical 





resources in planning and carrying out 
illumination of the fair. 


Thomson-Judd Wire Machinery Co., Lynn, 
Mass., has been incorporated as a subsidi- 
ary of the Thomson-Gibb Electric Weld- 
ing Co., of Lynn, Mass., and Bay City, 
Mich., and will manufacture a complete 
line of wire drawing machinery, stranders, 
insulating machinery, galvanizing, anneal- 
ing and tinning equipment, wire welders 
and brazing machines. Officers are: 
George A. Cutter, president; Josiah Judd, 
vice-president and general manager; Dan- 
iel J. Lyne, secretary, and A. P. Reed, 
treasurer. 


Heinz & Munschauer recently purchased 
the assets of the Dayton Refrigeration 
Corp., subsidiary of National Pumps Co. 
and manufacturer of Dayton electric re- 
frigerators. Manufacture of condensing 
units will be continued in the Dayton plant 
of the National Pumps Co. The units will 
be shipped to Heinz & Munschauer in Buf- 
falo, where assembly and _ distribution 
operations will be conducted. 


Black & Decker Mfg. Co., Towson, Md., 
have appointed Robert D. Black as sales 
manager of their company. 


Branch Offices and Agencies 


——_—_—_—_— 


Herbert Coates has been appointed Pacific 
Coast representative for the the Stanley 
Electric Tool Co. with headquarters at 
576 Monadnock Bldg., San Francisco. 
Mr. Coates was formerly associated with 
Black & Decker and Van Dorn Companies. 


Murphy and Cota, manufacturers’ repre- 
sentatives, of Atlanta, Ga., have been made 
direct representatives of the Peerless Elec- 
tric Co., of Warren, Ohio, in the states of 
Florida, Alabama, Georgia, North Caro- 
lina, South Carolina, and parts of Tennes- 
Products handled will include the 
Peerless line of fans, blowers and air con- 
ditioning equipment. 


see. 


R. G. Hess, M. E., 25 Church St., New 
York, has been appointed New York rep- 
resentative for C. I. Hayes, Inc., manu- 
facturers of electric heat-treating furnaces 
and equipment with the Hayes patented 
“Certain Curtain” atmospheric control. 


Despatch Oven Co., Minneapolis, Minn., 
has announced the following changes in 
engineering and selling personnel: Mr. K. 
J. Papke, 1012 N. Third St., Milwaukee, 
Wis., has been appointed district engineer 


,in charge of sales in the Milwaukee terri- 


tory. Mr. E. C. Buehrer, 669 Howard St., 
San Francisco, Cal., has been appointed 
district engineer in charge of sales in the 
Northern California territory. W. F. Heb- 
ard & Co., 551 W. Van Buren St., Chicago, 
Ill., have been appointed district engineers 
in charge of sales in the Chicago territory 
covering Northern Illinois and the north- 
west section of Indiana. Mr. W. Glen Tip- 
ton, of the Equipment Engineering Co., 
210 S. Penna St., Indianapolis, Ind., has 
been appointed district engineer in charge 
of sales in the Indianapolis territory cover- 
ing central Indiana. 
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Sales Enviting Appearance 


---at NReasonable Cost 


wo electric clocks, and 
many other electrical de- 
vices, the appearance factor ranks 
high in making sales. Really fine 
electrical devices and instruments 
often fail to secure acceptance be- 
cause the appearance factor has not 
been given sufficient thought. 

When the principles of modern de- 
sign are coupled with the sterling 
qualities of Bakelite Molded, un- 
usually fine appearance is gained 
at very reasonable cost. Practically 
any design or form may be repro- 
duced in this material. Its rich 
lustre and attractive colors enhance 


the beauty of any case or housing. 


Bakelite Molded is strong, hard, 
light in weight, is unaffected by 
heat. cold. or moisture, does not 


warp, shrink nor swell. It is as easily 


wiped clean as porcelain or glass. 





BAKELITE CORPORATION, 247 Park Avenue, New York, N.\ 


ANADA, LIMITED, 163 Dufferin 


LITE 


B emencol mgs tor fam oF oninted quan 9 ryebohren the fine 
co monde oO! present ond awe user of Botehte Corporanon ) prod 


BAKELITE CORPORATION OF 


BAK 


mormtoctved by Batebte Corporoman Under te copa “Bs he 


THE MATERIEIAEL OF A THOUSAND USES 
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These and other electric clocks shown have Bakelite Molded Cases. Hammond Clock Co.. Chicago, IL. 


In the case of electrical instruments 
there is the additional advantage of 
the excellent insulation value of 
Bakelite Molded. 

The devices and instruments now 
provided with cases or housings of 
Bakelite Molded include clocks, 
meters, indicating and recording de- 
vices. thermostats, barometers and 
many others. We would be glad to 
have our engineers and laboratories 
cooperate with you in determining 
what possibilities exist for the ad- 


vantageous use of Bakelite Materials 








in your own work. Your request for 
further information, or for a copy 
of the interesting booklet 25M, 
“Bakelite Molded”, will have our 


prompt attention. 


..43 East Ohio Street, Chicago, III. 


Toronto, Ontario, Canada 

























































































































































































































































































































































































































































































































































































































Financial 








American Tel. & Tel. recently declared the 
regular dividend of $2.25 a share on its 
common stock, payable April 15 to stock 
holders of record March 14. 


Net shipments of Cutler Hammer, Inc., for 
the year ended Dec. 31, 1932, totaled $3,- 
000,273 as compared with $5,907,800 in the 
previous year. 


Black & Decker Mfg. Co. stockholders re- 
cently approved the proposed reduction of 
capital represented by 298,354 no-par com- 
mon shares to $1,491,770 from $6,262,730 
and transferring $4,477,960 to surplus ac- 
count. 


Allis Chalmers Mfg. Co. preliminary report 
for 1932 showed net $2,955,042 
after all charges, compared with net in- 
come of $1,256,431 for 1931, equal to 96 
cents a share on 1,3 


loss of 


no-par capital 
shares. 


Crosley Radio Corp. showed a net loss 
nine months ended Dec. 31, 1932, of $2 
231 after taxes, depreciation and other 
charges contrasted with a net profit of 
$21,166, equal to 4 cents a share on 540,800 
no-par common shares for 
ended Dec. 31, 1931. 


for 
55,- 


nine months 


Eureka Vacuum Cleaner Co. showed a net 
profit for 1932 after taxes, depreciation 
and other charges of $48,110, equal to 19 
cents a share on 247,953 no-par shares, 
contrasted with net loss in 1931 of $1,163,- 
096, after above charges including $350,- 
696 bad accounts and additional 
losses anticipated in closing out of the 
installment sales business. 


loss on 


Gold Seal Electrical Co. showed a net loss 
for 1932 after taxes and other charges of 
$128,354 against $182,081 loss in preced- 
ing year. 


Leland Electric Co. showed a net loss for 
1932 after depreciation, interest, taxes, 
amortization and other charges of $8,324 
as against a net profit of $51,596, equal to 
$1.24 a 41,502 
shares in 


share on 
1931. 


$25,000,000 worth of R. C. A. common 
stock has been distributed to stockholders 
of the General Electric and Westinghouse 
stockholders as a result of the consent de 
cree signed last November in the govern 
ment’s anti-trust suit against R. C. A., 
Westinghouse and General Electric. 
resented in the were 6,040,789 
shares of Radio owned by G. E. and 
4,719,472 shares owned by Westinghouse 


no-par capital 


Rep- 
transfer 


Chicago Flexible Shaft Co—l or 1932: Net 
profit after depreciation, lederal taxes 
and $61,954 loss of foreign subsidiaries 


through exchange, $92,758, equal to 51 
cents a share on 179,882 $5 par $185,855, 
or $1.03 a capital share, held in 
treasury. For 1931 company reported net 
profit of $185,855, or $1.03 a capital share, 
after same charges, including $22,307 loss 
of foreign subsidies. 


shares 


Ohio Brass Co. and subsidiaries for 1932 
Net after taxes, 
other charges, $878,828, 
$113,773 loss in 1931 


50 


loss and 


with 


depreciation 
compared 





Coming Conventions 


Conference on Re-engineering for 
Economical Manufacture at Case School 
of Applied Science, Cleveland, Ohio. 
For information address Prof. E. 
S. Ault, Case School of Applied 
Science. March 22-24. 

Twentieth National Foreign Trade 
Convention at Pittsburgh, Pa. Eu- 
gene P. Thomas, secretary, 1 Han- 
over Square, New York City. April 
26-28. 


American Gear Manufacturer’s Asso- 
ciation—Annual Meeting at Wilkins- 
burg, Pa. J. C. McQuiston, man- 
ager-secretary, First National Bank, 


Wilkinsburg, Pa. May 4-6. 


Sixth Midwest Engineering and Power 
Exposition—Coliseum, Chicago. Ex- 
position Headquarters, 308 W. 


Washington St., Chicago, Ill. June 
25-30. 


American Society of Mechanical En- 
gineers — Semi - Annual Meeting, 
Hotel Stevens, Chicago. June 26- 


29. 


American Society for Testing Mate- 
rialsk—Annual Meeting, Hotel Stev- 


ens, Chicago. June 26-30. 





Electric Controller and Manufacturing Co.— 
For 1932: Net loss after depreciation and 
other charges, $369,889, against $106,146 
loss in preceding year. Current assets on 
Dec. 31 were $1,730,247 and current liabil- 
ities, $42,852, against $1,849,487 and $169, 
548, respectively, at close of 1931. 


Arrow-Hart & Hegeman Electric Co—l or 
1932: Net loss after depreciation and other 
charges, $169,623, contrasted with net 
profit of $250,713, equivalent after 614 per 
cent preferred dividend requirements to 65 
cents a share, on 200,000 $10 par common 
shares, in 1931. 


Hygrade Sylvania Corp.—l*or 1932: Net in 
come after taxes and other charges, $851, 
527, equal after $6.50 preferred dividend 
requirements to $3.06 a share on 192,684 
against $1,414,208, or 
$6.53 a common share, in 1931. 


common _ shares, 


Telautograph Corp.—l or 1932: Net profit 


after depreciation, Federal taxes and other, 


charges, $323,164, equal to $1.41 a share on 
228,760 shares, against $359,273, or $1.57 


a share, ia 1931. 


Chicago Electric Manufacturing Co.—l or 
1932: Net loss, $9,715, against $2,959 in- 
come, equal to 12 cents a share on 25,000 
$2 Class A shares, in 1931. 


C. M. Hall Lamp Co.—lor 1932: Net loss 
after depreciation and other charges, 
$131,958, against $275,218 loss after all 


charges, including $246,931 non-recurring 
charge, in 1931. 











Obituaries 








Charles Edward Patterson, former vice- 
president of the General Electric Co. and 


president of the General Electric Supply 
Corp., who - retired 
from active business 


a few years ago, died 
at St. Petersburg, 
Fla., Feb. 12, after an 
illness of se | 
months. 

In 1901, when assis 
tant comptroller of 
the New York Central 
Railroad, Mr. Patter- 
son was elected comp- 
troller of the Ameri- 
Co. After eight years 
company he became associated 


Veral 


Locomotive 
that 
with the General Electric Co., and in 1913 


can 
with 
was elected comptroller. Mr. Patterson 
was elected a vice-president of the com- 
pany in 1920. 


W. H. Blood, Jr., a vice-president of the 
Stone & Webster Corp., died on Feb. 13 
in Boston at the age of 66. Mr. Blood was 
a former president of the National Electric 
Light Association and the Electrical Ve- 
hicle Association of America, a fellow of 
the American Institute of Electrical Engi 
neers, and a member of the American Gas 
\ssociation. 


Before joining Stone & Webster, Mr. 
Blood had been associated at different 
times with branches of the Thomson- 


Houston Electric Co., in Lynn, Mass., and 
St. Paul, Minn.; the Franklin Electric Co. 
of Kansas City, Mo., in which he was a 
partner, and the Chase Shawmut Electrical 
Mfg. Co. of Boston, which he served as 
superintendent. 


Morris Propp, president of the Noma Elec- 
tric Corp., of 524 Broadway, New York, 
died on Feb. 22 at the age of 48 


Frank E. Smith, president of Servel, Inc., 
for four years until last December, died 
in New York Jan. 7, at the age of 55. In 
1920 Mr. Smith was president and general 
manager of the Republic Motor Truck 
Co. and for six years was a consultant on 
financial and industrial problems until 1927 
when he became associated with the Servel 
Corporation. He was appointed one of 
the receivers during the company’s difficul- 
ties in 1927 and was later elected president 
of the reorganized business. 


Samuel F. Phelps, secretary of the Singer 
Manufacturing Co. with which he had 
been connected for 44 years, died on Feb. 
6 at the age of 58. 


James Barrett, who many years ago work- 
ed with Elijah Otis, inventor and founder 
of the Otis Elevator Works, died on Feb. 
6 at the age of 85. Mr. Barrett had been 
retired from the Otis Elevator Works 
where he had been a mechanical expert for 
many years. 
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Electrical Materials, Parts and Equipment for Your Use 


NEW PRODUCTS 


Soldering Iron Stand 


G-M Laboratories, Inc., 1735 Belmont 
Ave., Chicago. Soldering iron stand that 
effects saving of 30 to 40 per cent in power 
consumption and overcomes other solder- 


PLACE TRON HERE 


TO MAINTAIN 
SOLDERING 
TEMPERATURE 


on ati PLACE IRON HEKE 


TO HEAT QUICKLY 


ATTACH THIS 
CORD TO LINE 


ADJUST RESISTOR —* 
HERE POR RATIN< 
OF TROD 


SUPPORT FOR HANDLE ~ 


OF IRON IS ADJUSTABLE PLUG IRON HERE 


ing troubles, it is claimed. Stand has two 
cradles. When placed in left cradle, the 
iron receives only sufficient voltage to keep 
it at the minimum and yet proper solder- 
ing temperature for immediate use. When 
iron is either in actual use or is placed in 
right hand cradle, full line voltage is auto- 
matically applied to keep the iron up to 
temperature. Iron cannot overheat, it is 
claimed. 


Rheostat 


Ward Leemard Electric Co., Mount 
Vernon, N. Y. A new design for the 
Adjustat Rheostat has been put into manu 
facture in which the “dead shaft” con 
struction is completely insulated from cur 
rent carrying parts and which simplifies 


single hole mounting on steel panels by the 
elimination of insulating bushings or 
washers. For applications where it is 
desired to make or break another circuit, 
a toggle switch can be furnished to oper 
ate at any part of the shaft travel. The 
Adjustat is regularly furnished from 1 
to 25,000 ohms and will dissipate 30 
watts continuously with a temperature 
rise not exceeding 250 deg. C., which is 
within the limits specified by the Under- 
writers’ Laboratories. 
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For new products descrip- 
tions of motors and control 
equipment, see Page 37 


Self-Tapping Cap Screws 
Parker Kalon Corp., 200 Varick St., 
New York. Like the other types of 
Parker-Kalon Self-Tapping screws, these 
cap screws eliminate tapping—forming 
their own thread as they are turned in. 


o® : CG 


\ccording to the manufacturer they are 
extensively used for making fastenings to 
sheet metal from 24 gauge (.025 in.) to 
10 gauge (.140); to steel plate struc- 
tural shapes up to % inch thick; and to 
solid sections of brass, bronze and alu- 
minum die castings, slate, transite board, 
ebony asbestos, etc. They are made in a 
complete range of sizes from No. 6 to 
% inch diameter. 


Humidity Indicator 


Julien P. Friez & Sons, Inc., Baltimore, 
Md. An automatic control instrument for 
use in the air conditioning field. It has 
a hygroscopic element made of human 
hair which, it is claimed, gives effective 
yperation up to saturation point. It is 


ordinarily used as a three wire instrument 
in conjunction with suitable relay, thus in- 
suring entire absence of chatter, but may 
also be used to make a pair of contacts 
at desired low or high humidity. It is suit- 
able for the operation of either humidifi- 


cation apparatus or dehumidification ap 
paratus or for the joint operation of both 
pieces of equipment off the single control 
As ordinarily sent out the instrument will 
be found to be adjusted for minimum dif- 
ferential, which is approximately only | 
per cent relative humidity. 


Insulation Testing Instrument 

James G. Biddle Co., 1211-13 Arch St., 
Philadelphia, Pa. A midget “Megger”’ 
tester having the distinguishing character 
istics of small size and weight: the over 
all dimensions being 534 in. by 2% in. by 
4 in. and the weight, 3 lb. In common 
with the other “Megger” instruments, this 


new tester consists of a true ohmmeter, 
direct-reading like a voltmeter, combined 
with a special DC hand generator. The 
scale reads as high as 20 megohms and 
the generator supplies testing current at 
500 volts, thus obviating necessity for de 
pending on batteries or any other outside 
source of current. Special spring plunger 
type terminals for rapid attachment and 
disconnection are provided. 


Crane Limit Stop 


Cutler Hammer, Inc., Milwaukee, Wis 
\ small size limit safety stop with stand 
ard mill type blowouts and contact tips 
for use to prevent over-travel of the hoist 


on electric cranes. It is rated for 40 hp 
and under, and js claimed to be unusually 
small and compact for this rating, taking 
only 9 in. head room. 
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lt You Want Copies of these 






New Catalogs, Leaflets, Books— 


Materials and Parts 


424. Radio Tube Characteristic Sheet. Chart 
listing average characteristics of Sylvania 
radio tubes, with illustrations of bulb 
shapes and base connections. Describes 
new types and special tubes. Suitable for 


mounting on wall. Hygrade Sylvania 
Corp. 
425. Parallel-Resistor Chart. For ob- 


taining instantly the total resistances in 
parallel. If more than two resistances 
are in parallel the chart is used first 
with two, then with the third combined 
with the result of the first two, the 
fourth combined with the result of the 
first three, etc. Ohmite Mfg. Co. 


426. Phosphor Bronze. 7-page booklet list- 
ing the physical properties, grades and 
commercial shapes in which this alloy is 
supplied. American Brass Co. 


427. Rolled Zinc and Aluminum Solder. 7- 
page leaflet listing various forms of zinc 
und aluminum fluxless solder. Platt Bros. 


Co. 


428. Cases and Conclusions. [older con- 
taining the facsimile reproduction of vari- 
ous advertisements which show in detail 
how Scoville engineers have saved money 
for customers in the design and manu- 
facture of machine parts. A booklet is 
also contained in this folder listing some 
of the products manufactured. Scoville 
[fg. Co. 


429. Colloidal Graphite. 3-page technical 
vulletin pertaining to the application of 
olloidal graphite as a retardant of 
dary emission in vacuum tubes. Ache- 
n Oildag Co. 


$eC- 


430. Flexible Lacquer. 8-page bulletin with 
samples concerning three lacquer products 
for superior smooth surface finishing. 
Characteristics and prices are listed. Roxa- 

Flexible Lacquer Co. 


431. Plastic Material. Small 16-page book- 
with sample describing a cast synthetic 


sin furnished in solid forms such as 
ids, sheets, tubes or special castings. 


and the 
be put are 


Specifications of the material 
various uses to which it may 
given. American Catalin Corp. 


432. Bronze Bushings. One-page bulletin, 
recently issued, covering a list of the most 


popular fractional horsepower motor 
ushings. Specifications and prices are 
iven. Johnson Bronze Co. 


433. Synthetic Wax. 4-page leaflet describ- 
ing properties of synthetic waxes and also 
properties of oils. A return addressed 
roblem-analyzer is included. Halowax 

rp. 


434. Power Wire Wound Resistors. 4-page 
tolder giving illustrations and specifica- 


t rT 


ns for various types of power wire 
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wound resistors and precision wire wound 
resistors. Characteristic curves are given. 
International Resistance Co. 


Machines and Equipment 


435. Relative Humidity Indicators. Single- 
sheet bulletin showing halftone of humid- 
ity indicator and giving specifications. 
Julien P. Friez & Sons, Inc. 


436. Humidistats and Thermostats. 4-page 
bulletin showing various types of complete 
moisture and temperature control assem- 
blies especially adapted for air condition- 
ing. Specifications and prices are listed. 
Julien P. Friez & Sons, Inc. 


437. Naumann Profile Grinding Machine. 17- 
page folder giving detailed pictures of 
parts, specifications, description of opera- 
tion and methods of use, with many de- 
tailed illustrations of work turned out on 
the machine. George Scherr Co. 


438. Pressure, Vacuum and Temperature 
Control Switches. 8-page bulletin showing 
various models of control switches for the 
control of temperature, pressure’ or 
vacuum. Method of assembly, specifica- 
tions and prices are given. Detroit Lubri- 
cator Co 


439. Insulation Testing Instruments. 4-page 
bulletin giving and 
illustrations of 


specifications, prices 


new Midget ‘“Megger” 

Tester. James G. Biddle Co. 
440. Photo-Electric Device. Single-page 
leaflet with halftones and line drawings 


showing photo electric control device for 
use in counting, detecting flashovers, sort- 
ing by size or color, motive control, ete. 
Data is given on construction, operation 


and installation. Westinghouse. 


441. Electric Welders. 
ing halftone illustrations and specification 
data for 300 ampere and 400 ampere 
portable welders for use with either bare 
or coated electrodes. 


Two leaflets giv- 


Westinghouse. 


442. Fuses. 4-page leaflet giving numeri- 
cal and graphical data on characteristics 
of Type LT Universal Fuse Links for use 
on all designs of enclosed primary fuse 
cutouts. Westinghouse. 


Motors and Motor Drives 


443. Motors. Catalog, 28 pages, 4 in. 
by 8 in., listing direct current, single 
phase, polyphase motors; rotary con- 


vertors, motor generators, ventilating fans 
and generators. Specifications and prices 
are listed. Fidelity Electric Co. 


444. Motors. Single-page leaflet showing 
halftone illustrations and giving specifica- 
tions for Type K Totally Enclosed Squir- 
rel Cage Motors and Explosionproof Mo- 
tors especially designed for use where in- 
flammable or volatile liquids, gases or 


FILL IN this coupon and 
mail it to the Editor ELEC- 
TRICAL AAANUFACTURING, 


239 W. 39th St, New 
York City 


Numbers Wanted ..... 
Your Name 

Position 
Company 
Address 


Product Manufactured .._... 


mixtures are stored or manutactured, and 
also designed for operation under adverse 
conditions of abrasive dust, lint and mois- 
ture. General Electric. 


445. Motors. 18-page bulletin showing 
halftone illustrations, charts, and detailed 
description of “Self-Syn” constant speed 
motor for use in effecting power factor 
correction. Jdeal Electric & Mfg. Co. 


446. Flexible Shafts. 10-page leaflet show- 
ing halftone illustrations and giving speci- 
fications and prices for Multi-Jarvis Four- 
Speed Rotary Filing and Grinding Unit 
using flexible shaft le Shaft 
fa 


Biax Flexib 


General 


447. Electric Wiring for Lighting and Power 
Installations. By Arthur L. Cook, B.S., 


M.S. Third Edition, Revised 1933. 463 
pages. 249 figures. Price $3.00. John 
Wiley & Sons, Inc. 

448. Protective Films on Metals. By E. S. 
Hedges. Cloth, 6 x 9 in., 276 pp., illus., 
diagrams, charts, tables, $5. This mono- 


graph aims to summarize our knowledge 
of the theory of corrosion of metals and 
of the methods by which it can be pre- 
vented. The mechanisms of corrosion, the 
properties and examination of natural and 
artificial protective films, passivity, and 
anodic films are first discussed, after 
which the practice of protective coating 
is considered. Accounts are given of the 
protection of metals by hot dipping, elec- 
troplating, spraying, cementation, paint- 
ing, etc. The book reviews the processes 
concisely, but comprehensively. D. 
Nostrand Co. 


Van 
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Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 
Editor, ELECTRICAL MANUFAC- 
TURING, 239 W. 39th Street, New 
York City, N. Y. Where more than 
five patents are wanted at one time 
the additional numbers, beyond five, 
are ten cents a copy. 





“The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 

are omitted here but appear grouped 
on page 37 











1,891,949. Interlock for Electrical Circuits. 
Assigned to Republic Steel Corp., Youngstown, O 


1,891,951. Fuse Plug. Joseph M. Rummier, 
Chicago, Ill. 
1,891,952. Automatic Control Equipment. <As- 


General Electric Co., 


signed to Schenectady 
Y 


1,891,959. Transformer. Assigned to General 
Electric Co., Schenectady, N. Y. 
1,891,968. Loud-Speaker Apparatus. Wm. C. 
Bidwell and Albert L. Cutler, Portland, Ore. 
1,891,971. Convertible Bed and Table Lamy 
Louis Crane, Bronx, N. Y. 
1,891,993. Circuit Closing 
Larson, Hammond, Ind. 
1,891,994. Alarm for Incubators or Brooders. 
John J. Machacek, Western, Nebr., assigned one- 
half to Joseph Egr, Valparaiso, Nebr. 


Device Bernard 


1,891,998. Electric Switch Device Assigned 
to The Nafziger Corp., Kansas City, Mo. 

1,892,008. Circuit Breaker. Oscar A. Ross. 
New York, N. Y 


1,892,017. Timing 


’ Device. Assigned te 
Cutler-Hammer, Inc., 


Milwaukee, Wis 


1,892,027. Air Agitation for Can Ice Plants 
Assigned to York Ice Machinery Corp., York, Pa. 

1,892,041. Automatic Rotary Converter and 
Method of Starting the same. Assigned to 
Elliott Co., Pittsburgh, Pa. 

1,892,045. Contact Finger Electrical Con 


trollers and Switches. 
Smelting & 

1,892,066. 
McCullough, 


t Assigned to Niagara Falls 
Refining Corp., Buffalo. N. Y 
Thermionic Tube Frederick S 
Edgewood, Pa 


_1,892,073. Electric Switch. Charles E 
Nicholas, Los Angeles, Calif 
1,892,075 Electric Lantern Fred W. Noff, 


Bellwood, TIl. 
x 1,892,084 Circuit 
-o., Catasauqua, Pa 

1,892,099, Modifying 


Closer. 


Assigned to Fuller 


Photographic Tm 


iges 


Assigned to Forbes Lithograph Mfg. Co.. Boston. 
Mass. 

_ 1,892,102. Large Capacity Oil Fuse Percy 
E. Hart, Deceased, Toronto, Ontario. Canada by 


Etgel Eagen Hart, Executrix. Toronto, Canada. 


1.892.106. Apparatus for Use in Waving Hair 
Assigned t¢ Shelton Jancke Cor - New York 
N. Y 

1,892,109 Apparatus for Feeding Electric 
Furnace Electrodes. Assigned to Flectre Metal 
lurgical Co., Niagara Falls. N. Y. 

1,892,117. Cooking Device George B. Per 


kins. Pasadena, Calif. 


1,892,135. Control System Assigned tc 
Leeds & Northrup Co., Philadelphia. Pa 

1,892,146. Electrical Wiring System. No 
man P. Harshberger. Pasadena. Calif 

1,892,147 Vibration Detector. Harvey C 
Hayes, Washington, D. C 

1.892.151. Direction Finding System. As 


signed to Wired Radio, Inc.. 
1,892,165. Temperature Control System. Cor 
rie F. Rudolph Washington, D. C 
1,892,191. Apparatus for the Manufacture 
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New York, N. Y 


The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 


Carbon Bisulphide. 


Assigned to The Dow Chemi 


cal Co., Midland, Mich. 
1,892,202. Resistance Unit. Assigned to Wari 
Leonard Electric Co., New York, N. Y 
1,892,204. Inductance Coil. Assigned t 


Radio Corp. of America, New York, N. ¥ 


1,892,211. Electric Heater. Leslie A. Hop 


kins, Detroit, Mich. 

1,892,215. Automatic Current Regulating De 
vice. Assigned to Radio Corp. of America, New 
York, N. Y. 


1,892,220. 


Directional 
Reception. 


Gesellschaft 


Thermionic Tube for 
Assigned to Telefunken 


fur Drahtlose Telegtaphie m. b. H., Berlin 
Germany. 
1,892,221. Polarization Diversity Reception 


Assigned to Telefunken Gesellschaft fur Drahtlose 
lelegraphie m. b. H., Berlin, Germany. 


1,892,244. Electrical Discharge Device. As 
signed to General Electric Co., Schenectady. 
N.Y. 

1,892,248. Battery Tag Holder. Frank G 
Polwick, Detroit, Mich. 

1,892,249. Safety Starter Switch. Edwin ] 
Polle. Cleveland, Ohio. 

1,892,253 Directive Antenna System. As 
signed to Bell Telephone Labs., Inc., New York. 
N. Y. 

1.892,269 Phonograph Clutch. Assigned to 


Dictaphone Corp., Bridgeport, Conn. 

1,892,286. Switch Box Hanger. 
Nyberg, JTulesburg, Colo. 

1,892,288. Storage Battery. Assigned to Pres 
O-Lite Storage Battery Corp., Indianapolis, Ind 

_ 1,892,298 Electrical Heating Element. As 
signed to Geo. Bray & Co., Ltd., Leeds, England 

1,892,325. Means for Converting the Electric 
Are into an Elongated Flame. Engelbert Wist 
Vienna, Austria. 

1,892,330. Alamr. Switch. 
New York. N. Y. 

1,892,352. Printing Telegraph Anparatus. As 
signed to Teletvne Corp., Chicago, TIl. 

1,892,354. High-Frequency Transformer. As 
signed to Hazeltine Corp., Jersey Citv. N. J. 

1,892,355. Spark Plug. Joseph Markowske. 
Chicago, TI. 

1.292.358. 
to Teletyne Corp... 

1.892.362. Electrical Condenser and Method of 
Making the same. Assigned to General Electric 
Co., Schenectady, N. Y. 

1,892,375. Electrical Device and Method of 
Forming Insulating Dielectrics Therein. Assigned 
to General Electric Co.. Schenectadv. N. Y. 

1,892,383. High Frequency Signaling. As 
signed to Societe Francaise Radio-Electrique, Paris. 
France. 

1,892,401. Frequency Measure Assigned to 
Siemens & Halske. Aktiengesellschaft, Siemens 
stadt near Berlin, Germany. 

1.892.403. Combination Air-Brake Switch. Toel 
S. Lawson. St. Tames, N. Y 


Filmore ] 


William A. Cornyn. 


Electromagnetic Device. 


Assigned 
Chicago, TIl. 


_ 1,892,420. Closure Onerating Mechanism. As 
signed to Otis Elevator Co.. New York, N. Y. 
1.892.439. Semifloatine Electric Contact. James 


U. Smith. Berkeley. Calif. 

1.892.454. Circuit Interrupter 
bricht. Cleveland, Ohio. 

1.892.487. Method of Testing a High Tension 
Tenition Svstem of an Internal Combustion Engine 
Paul N. Elderkin. Los Angeles. Calif. 

1.892.533. Method of and Means for Generat 
ing and Distributing Current Flow. Assigned to 
Sargent & Lundy, Inc.. Chicago. TI. 

1,892,537. Electric Snap Switch. Assigned to 
General Electric Co.. Schenectady, N. Y. 

1.892.538. Vacuum Switch. Assigned to General 
Electric Co., Schenectady, N. Y. 

1,892,540. Control System. Assigned to General 
Electric Co., Schenectady, N. Y. 

1.892.542. Electric Switch. Jason C. Steafns. 


John G. A! 


Worcester, Mass. 

1.892.543. Electric Valve Converting System 
Assioned to General Electric Co., Schenectady. 
m. 2. 

1.892.551. End Cap or Head for Electric 
Cables. Assigned to General FElectric Co., 
Schenectady, N. Y. 

1,892,567. Lightning Arrester. Douglas L. 


Craddock, Leaskville, N. C. 

1,892,600. Spark Control. Mack Allen Beatty, 
Garden Grove, Calif. 

1,892,617. Automatic Regulating Controlling 
and Switching Means for Electrical Train Light- 
ing and Like Installations. Assigned to J. Stone 
& Co.. Ltd., Deptford, England. 

1,892,640. Cord Control for Vacuum Cleaners. 
Clarence V. Utley, Columbus, Ohio. 

1,892,644. System. Responsive to the Energy 
Flow of Sound Waves. Assigned to Radio Corp. 
f America. New York, N. Y. 








1,892,645. Sound Pick-up Device. Assigned t 
Radio Corp. of America, New York, N. Y. 

1,892,663. Method of and Apparatus for In 
proving the Electrical Properties of Cables. As 
signed to Habirshaw Cable & Wire Corp., New 
Y ork. , 

1,892,691. Coating Composition for Dry Cells 
Assigned to Burgess Battery Company, Madiso1 


Vis. 
1,892,692. Dry Cell. Assigned to Burgess 
Battery Co., Madison, Wis. 


1,892,696. Means for Receiving Wired Radio 
Signals on Space Radioreceivers. Assigned to 
Wired Radio Inc., New York. 

1,892,699. Electric Clock System. 
to The Standard Electric Time Co., 
Mass. : 

1,892,700. Electrical Control System. As 
signed to The Standard Electric Time Co., Spring 
field, Mass. 

1,892,704. Radio Receiving System. 
Macalpine, East Orange, N. J. 

1,892,716. Electric Train Signaling Apparatus 
Assigned to The Union Switch & Signal ( 
Swissvale, Pa. 

1,892,752. Transformer 
Philip Sporn, New York. ; 

1,892,755. Method of Making Electrical C 
densers. Assigned to C. Lorenz, A. G. Berl 
Tempelhof, Germany. 


Assigned 
»pringheid, 


Willian 


Regulating System 


1,892,758. Direction Finder. Assigned 
Louis L. Kaess, Jamaica, N. Y. 
1,892,774. Laundry Assorting Device As 


signed to the National Marking Machine C 
Cincinnati, Okio. . 

1,892,777. Spurious Coin 
to Consolidated Automatic 
New York. 


1,892,792. 


Detector. Assigne 
Merchandising Cory 


Spot Cleaning Device. Joseph S 


Thompson, San Francisco, Calif. ss 
1,892,802. Magneto Distributor Constructior 
Assigned to American Bosch Magneto Cor; 


Springfield, Mass. “ 
1,892,825. Electromagnetic Valve. I. E. Aske 
W. F. Aske and L. E. Aske, Minneapolis, Minn 
1,892,826. Rail Fissure Detector David ( 
Bettison and Frank H. Keaton, Omaha, Nebr. _ 
1,892,832. Process of Preparing Uni-directiona 
Current Carrying Devices. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 
1,892,854. Electric Circuit Controlling Ar 


pliance. Joseph Sachs, West Hartford, Conn. 
1,892,858. Thermostatic Electric Switch. As 
signed to Red Spot Electric Co., Inc., Tacom 
Wash. TM 
1,892,866. Thermionic Amplifying Device 
Stanley W. Brown, Buffalo. N. Y. sé 
1,892,879. Case for Radiotubes. Park S 


Florea, Jersey City, N. J. and Irving J. Henry 
Garden City, N. Y. 

1,892,888. Strain Insulator. 
Insulator Corp.. Baltimore, Md 


Assigned to Lock 


1,892,891. Battery Charging Systetm for Ai: 
planes. Assigned to Wire Radio, Inc.. New ¥ ork 

1,892,898. Light Projector. Richard W 
Lewis, New York. 

1.892.917. Magnetic Valve. Brooks Walke 


Piedmont and Harry FE. Kennedy. Berkeley, Calif 
1,892,924. Amplifying Arrangement with Tulx 
Connected in Counter Cadence. Assigned | 
Allgemeine Elektricitats-Gesellsckaft, Berlin, (e« 
many. 
1,892,935. 
siened to 
Tsland City. 
1,892,938. Thermostatic Switch. 
Everhot Electric & Mfg. Co., Los 


Electrical Attenuator Network. A 
United Research Corporation, Lon 


Assigned 
Angeles 


1,892,956. Magnetic Structure. Harry |} 
Kennedy. Berkelev, Calif. s 

1,892,958. Weatherproof Direction - Findi: 
Antenna. Assigned to Telefunken Gesellschaft 
fur Drahtlose Telegraphie M.B.H Berlir 
Germany. 


1.892.962. Storace Battery. Tuther M. Pat 
terson. Jr.. New Philadelphia, Ohio 


1.892.967. Enerev Distribution Svstem A 
signed to Ruthsaccumulator A B., Berli: 
Germany. Bs 

1,892,976. Headlight Attachment. Paul fF 
Bricker, Michigan City, Ind. 

1.893,009. Charge Calculator Assigned 
Bethlehem Steel Co., Bethlehem, Pa 

1.893,019. Electrical Generator. Charles A 
Culver. Northfield, Minn. . 

1,893,027. Switch. Assigned to Genera 


Register Corp., Brooklyn. 
1.893.929. Signaling Svstem. 
Wired Radio, Inc., New York. 
1,893,031. Control Circuits for Space Dischar 
Devices. Assigned to Bell Telephone Labs., I) 
New York. 
1.893.044. 
San 


Assigned 


Amolifier System. 
Francisco. Calif. 
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THE WIRE™ 
Tete eeccieae AMERICAN ENAMELED 
MAGNET WIRE COMPANY 


ALL of the Zor al Huron, Mich. 


Electric Range 
Manufacturers 
Specify 
CHROMEL 
For their 
Heating-Units 


+ + 











Send for our 
Heating-Unit 
Calculator and 


Catalog-H(3) 





+ + 


HOSKINS MFG. CO. Electrical manufacturers who buy 

Detroit, Mich. | “AMERICAN” magnet wire and 
coils know that they are building 
uniform quality into their prod- 
ucts. And uniform quality, when 
it is backed by the finest plant 
facilities, quick shipment and at- 
tractive prices, is all anyone can 
ask for. 






CHROMIUM NICKEL 


We also manufacture: 


Bare, Enameled, Cotton and Silk Covered 
Wire 


Antenna and Annunciator Wire 
Ignition, Radio and Relay Coils 
Special Rolled Shapes 
Automobile Wire and Assemblies 
Braided and Stranded Wire 
Rubber Covered Wire 

Vega “Chromoxide” Refractory 


WRITE NOW FOR PRICES | 





ELECTRICAL TUBING 
That Costs Less 


Cleveland Tubes afford a decided saving when 





substituted for other materials for coil cores, 
condenser tubing, light socket lining and in- 
numerable other uses in the electrical M/S 
field. 


They are strong, rigid, durable and have a high 
dielectric strength, tested to 4,500 volts. 
Available in any length, diameter or color. 
Send for samples—and investigate their savings. 


THE CLEVELAND CONTAINER COMPANY | 


10330 Berea Road, Cleveland, Ohio 


Plants: Cleveland, Detroit, Heboken, Philadelphia 
Sales Offices: Pittsburgh, Reehester, Chicago 














1,893,046. Circuit Interrupter. Assigned 1 1,893,305. Metkod of Making Failure Indicatoi 1,893,573. Light Sensitive Tube. Assigned to 
Westinghouse Elec. & Mfg. Co Lamps. Assigned to Westinghouse Lamp Co., W estinghouse Elec. & Mig. Co. 































































































1,893,071. Adjustable Supporting Mechanm New York. 1,893,590. Method of Insu.ating Wire.  \s 
for Lamps. William N. De Sherbinin, Hastings 1,893,311. Process of Locating Buried Pipe signed to Rockbestos Products Corp., New Haven, 
upon-Hudson, N. Y. Lines, etc. Thomas S. West, Nowata, Okla. Conn, s 

1,893,074. Flaw Detector. Assigned to Sperr) 1,893,315-1,893,316. Train Control System. As- 1,893,605. Radio ‘Transmittcr Arrangement 
Products, Inc., Brooklyn, N. Y. signed to The Union Switch & Signal Co., Swiss Assigned to Telefunken Geseiiscuatt tor wraht 

1,893,085. Luminous Tube. Assigned to Neon vale, Pa. lose Lelegraphie M.B.H., eran, Germany, 
Process, Inc., Cleveland. 1,893, 317. High Tension Installation. As 1,893,606. Lighting Device. Assigned to Wii- 

1,893,088. Combined Socket Handle and Lam; signed to Ohio Brass Co., Mansfield, Ohio. son Lighting, Inc., Chicago. / 

Guard. John Earl Kilkenny, Portland, Oregon 1,893,319. Electrical Protective Apparatus. As 1,893,613. Switch. Assigned to Carter Co 

1,893,093. Electric Soldering Tool. Darrell b. signed to Ohio Brass Co., Mansfield, Uhio. Chicago. 

Linville and Bert C. Canty, Kockford, ill. 1,893,325. Telephone Dial Llumination. As 1,8¥3,015. Nonclosable Circuit Breaker. As 

1,893,108. Battery Hand Lamp or Flash Light. signed to Ben Foster, Baltimore, Md. signed to 1-T-E Circuit Breaker Co., Phitadelphia 
Assigned to French Battery Co., Madison, Wis. 1,893,328. Control of Induction Apparatus. As 1,893,018. Coupling Device. Assigned tu 

1,893,115. Interrupter for Current Supply signed to General Electric Co., Schenectady. General Motors Radio Corporation, Dayton, — 
Systems. Benjamin Vilkomerson, Brooklyn, N. \ 1,893,336. Circuit Control Means. Vernon 1,893,620. Actuating Meckanism for an Elec 

1,893,119. Cable for Comparatively Deep Seas W. Palen, Flushing, N. Y. tric Safety Kazor. Assigned to William | 
Assigned to “Felsen & Guilleaume Carlswerk 1,893,337. Lightning Field Intensity Recorder. Cameron, Chicago. 

Actien-Gesellschaft Cologne-Mulheim, German, Assigned to General kiectric Co., Schenectady. 1,893,027. Valves and Their Operation. Edga 

1,893,120. Electric Hollow Conductor. As 1,893,342. Method of Producing Electrical Earle Littlefield, Los Angeles. j 
signed to Felten & Gilleaume Carlswerk Actien Condensers. Assigned to Associated Electric 1,893,629. A. Motor Generator. William 
Gesellschaft, Cologne-Mulkeim, Germany. Labs., Inc., Chicago. Masterson and Henry Price, Borger, ‘Lex. As 

1,893,136. Acoustic Device. Circuit Arrange 1,893,346. Power Translater. Assigned to signed one-third to Harry R. Rogers, Denver, 
ment. Assigned to Radio Corporation of America Che Winther Co., Wilmington, Del. Colorado. = 

1,893,143. Assigned to Dictograph Products 1,893,347. System of Electric Distribution. As 1,893,035. Heater Control System. Assigned 
Co., Inc., New York. signed to General Electric Co., Schenectady. to ‘the Brown instrument Co., Phiiadelpiuia. 

1,893,158. High-Speed Printing Telegraph 1,893,348. Circuit Breaker. Assigned t 1,893,038. Gas Discharge Kelay. Johannes 
Henri Chireix and Hugues Goudet, Paris, France General Electric Co., Schenectady. Michael Schmierer, Berlin-Lichterteide, Germany 

1,893,159. High Speed Multiplex Telegraphy 1,893,353. Battery Tool. Assigned to Berg 1,893,644. Progressive Clutch Control to: 
Assigned to Compagnie Generale de Telegraphic man Tool Mfg. Co., Buffalo, N. Y. Automatic Gear Systems. Gaston _ Fleischel 
Sans Fil, Paris, France. 1,893,354. Arc Welding System. Assigned to Bieneau, France. 

1,893,160. Electrode for Electric Arc Welding General Electric Co., Schenectady, N. Y. 1,893,053. Sign. Gustave M._ Reininger 
or Soldering. Assigned to American Murex Corp 1,893,356. Electrical Distribution System. As Bellevue, Ky. 
oration, New York. signed to General Electric Co., Schenectady. 1,893,666. Temperature Control System to 

1,893,177. Watthour Meter. Assigned to West 1,893,357. Bracket for Outlet Boxes. Assigned Electromechanical Oscillators. Assigned to Wired 
inghouse Elec. & Mfg. Company. to General Electric Co., Schenectady. Radio, Inc., New York. 

1,893,178. Electrical Distribution System. -\s 1,893,365. Circuit Controller. Assigned ti 1,893,671. Volume Control System. Assigned 
signed to W estinghouse Elec. & Mfg. Co General Electric Company, Schenectady. to Wired Radio Inc., New York. 

1,893,189. Relay for Network Distributio: 1,893,367. Direct Current Dynamo-Electric 1,893,675. Radio System. George A. Mahone, 
Assigned to Westinghouse Elec. & Mig. Co. Machine. Assigned to General Electric Co., Baltimore, Md. 

1,893,180. klectrical Distribution. Assigne Schenectady. 1,893,676. Television Scanning Disk, Harry 
to Westinghouse Elec. & Mfg. Co. 1,893,368. Cadmium Plating Composition. As- B. Maris, Riverdale, Md. 

1,893,188. Transmission Line Device. As signed to Hanson-Van Winkle-Munning Co., 1,893,691. Multioffice Telephone System. As 
signed to Westinghouse Elec. & Mfg. Co. Matawan, N. J. signed to Associated Electric Labs., Inc., Chicago, 

1,893,204. Spark Amplifier for Use in the 1,893,370. Signaling Switch. Frank J. Jaros Iil. 

Ignition System of Internal Combust ~ ae Les and Edward T. Jaros, Chicago, II. 1,893,700. Metkod of Determining the Con 
Mark G. Hibbs, Ross Township Allegheny County 1,893,371. Control Device for Signals. Eugene tents of a Foreign Substance. _ Assigned ti 
Pa. W. Knowlton, Buffalo, N. Y. Henning Enlund, Binghamton, N. 

1,893,222. Pressure Indicator. Assigned 1 1,893,373. Trolley Harp. Assigned to Ohiv 1,893,703. Therapeutic Are cae. Ole Hib 
The Dill Mfg. Co., Cleveland, Okio Brass Co., Mansfield, Okio ner, Cleveland, Ohio. 

1,893,223. Electric Controlling Ap ppat atus. As 1,893,375. Ventilating System for Dynamo 1,893,730. Lamp. Mabel R. Charles, San 
signed to Ward Leonard Elec. Co., New York Electric Machine. Charles Algernon Parsons and Diego, Calif. 

1,893,237. Heat Regulating Device. ls Tessel Rosen, Newcastle-upon-Tyne, England, 1,893,741. Arrangement for Directional Trans 
to Minneapolis-Honeywell Regulator Co., Mu said Rosen assignor to said Parsons; Katharine mission and Reception with Plurality of Oscil 
neapolis, Minn. ¥ Parsons, Vincent Thompson and Frederick Gor. lators. Assigned to Electrocustic Gesellschaft mit 

1,893,238. Control Device. Assigned to Mi: don Hay Bedford legal representatives of said beschrankter Haftung Kiel, Germany. 
neapolis-Honeywell Regulator Co., Minneapo Charles Algernon Parsons, deceased. 1,893,748. Thermoelectric Device. Assigned to 
Minn. 1,893,376. High Tension Power Transmitting Central Scientific Company Chicago. 

1,893,243. Weighing Apparatus. William H Electric Cable. Assigned to General Electric Co., 1,893,756. Radio Tube. Frederick D. Wieneke 
Rees, Berkeley, Calif. Schenectady. Baltimore, Md. 

1,893,250. Method of and Means for Pr 1,893,383. Current Collector. Assigned t 1,893,759. X-Ray Tube. Assigned to N. V 
ducing Compound Tones of Predetermined Musi Ohio Brass Company, Mansfield, Ohio. Philips’ Gloeilampenfabrieken, Eindhoven, Nether 
cal Quality. Assigned to The Vocalsvro ( 1,893,400. Temperature Indicator. Assigned land. 

Los Angeles. : to Moto Meter Gauge & Equipment Corp., Toledo 1,893,760. Voltage Regulating System. As 
_ 1,893,251. Voltage Compensator. Assigned 1 Ohio. signed to General Electric Co., Schenectady. 

Sola Corp., Chicago, IIl. , 1,893,407. Brooder Alarm. William H 1,893,766. Electric Translation Circuits. As 
1,893,253. Electric Heating or Cooking Ap- Goettsch, Holstein, Iowa. signed to General Electric Co., Schenectady. 
paratus for Food. Irene T. Stokes, Ripley an 1,893,409. Electric Lamp Guard. Assigned to 1,893,767-1,893,768-1,893,771-1 '893,772-1,893,780- 
Alexander G. Ionides, Dunstable, England. Bessie Scott Boisseau Grant, Texarkana, Ark. 1,893,781. Electric Regulator. Assigned t 

1,893,262. Reenforced Electrical Coil. Vincent 1,893,415. Switch. Tomlinson F. Johnson, General Electric Co., Schenectady. 

G. Apple, Dayton, Ohio; Herbert F. Apple, E Atlanta, Ga. 1,893,773. Surgical Head Lamp. Palmer 
ward M. Apple and Gourley Darroch, Executors 1,893,466. Audion Construction. Assigned tis Good, River Forest, IIl. 
of said Vincent G. Apple, deceased. , De Forest Radio Telephone Co., New York. 1,893,779. Superheterodyne Receiving System 

1,893,266. Electric Cable. Assigned to Societ 1.893.479 Electric Selective Remote Control. Lucien Levy, Paris, France. 

Italiana Rete Telefoniche Interurbane, Mila1 Assigned to A. Reyrolle & Co., Ltd. Hebburn- 1,893,784. Voltage Regulating System. As 
Italy. pe on-Tyne, England. © signed to General Electric Co., Schenectady. 

_ 1,893,268. Underfloor Wiring Duct Syster 1,893,504. Arc Screen Protection System. As- 1,893,790. _Railway Sign: ling System. As 
Creed H. Boucher, Burlingame, Calif. ’ ; 


signed to Communication Patents, Inc., New York. Signed_to tke Union Switch & Signal Co., Swiss 
1,893,545. Alternating Current. Assigned to a Pa. 





1,893,287. Airplane Radio Equipment. As 
signed to Francis Jenkins, Inc., Washington, D. (¢ 






















inaca a sie . Te rat 1,893,796. Acoustic Device. Roy E., leman, 

1,893,291. Volume Control Apparatus for Re« he te = ‘ oe aon Meriden, Conn. oo oe - er 
Sede — Bernard Kwartir Circe Ne ceatitailiss “Calif —* 7 es ‘ a aoe. Assigned to Hazeltine 

€ y I a ae See i “orp. N. 

1,893,292-1,893,293-1,893,294. Electric Han _ 1,893,550. Eelectricity Meter Service Installa- ~°7'353 817.. Goes Cleaning Process. As 
Lantern Assigned to the Adlake Company a —— oo Dantes aie, eg.. Sey Ee signed to Phelps Dodge Corp., Morenci, Ariz 
Elkart, Ind. Toe ssa oT _— io 1,893,827. Electric Switch. Assigned to Th: 

1,893,299. Discharge Tube Stabilizer Svysten 1 55 _Thermostatic Control for Electric Trumbull Elec. & Mfg. Co.. Plainville. Conn 
Assigned 7° Westinghouse X-Ray Co., Inc., Mont 9 _ Assigned to American Electrical Heater 1,893,829. Inclosed Switch. Assigned to Trun 
clair, N. o., Detroit. bull Elec. Mfg. Co., Plainville, Conn. 

1.893,302. Method of and Means for Cor 1.893.563. Selective Amplifier. Assigned to 1,893,838.  soanneben for Wichacinn Musi 
trolling Electric Wave Amplifiers. Assigned t Willis L. Pratt, Frederick R. Rich, New York Tones and Sounds. Emory Daugherty Hecox 
Bell Telephone Labs., Inc., New York and Frank W. McDonell, Rye, N. Y Columbus, Ohio. : 

1,893,304. Negative Glos Lamp. Assigned t 1,893,568. Switch for Electric Heaters. As 1,893,840. Magneto. Assigned to Unit 
Westinghouse Lamp Co., New York. signed to American Electrical Heater Co., Detroit. American Bosch Corp., Springfield, Mass. 
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“ ge . . . % e ° 
Don’t sacrifice quality in trying to avoid / Machines 
price advances...” PS) orotcetal 


P. A. O'CONNELL, Past President, \ Appliances 
National Retail Dry Goods Association. \ Supplies J 
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in your plant as on your product 


BEFORE 


Typical 

results 

LA 

plant of \\aY at O : 
Nien aol ee ae 
CRIDLAND \ . == 
CoMPANY 

CREA} 

Meh L LL 


LOWERED OPERATING COSTS 
and INCREASED FLEXIBILITY 


by applications to existing equipment 


Mot an overhead pullty ot belt ot Shaft in sight 


THAT YOU LEARN 
Bi hg 


\_CAN PROVE TO YOU 


y \ET ER 
A ia YS es | en a 
y . a sc ij lL ss 
> meal: RIGINA 


GEARED-HEAD 
MOTORS 
oe 

Special Design S 





THE MASTER ELECTRIC COMPANY .wavrono 


small MOTORS 


designed to meet 
(your Specitic requirements 


If the product you are designing 


or marketing requires a motor, make 
sure it is one that will give the utmost 
in satisfactory service. » For the motor 
is the heart of every electrically driven 
machine or appliance. 

Signal motors represent the highest 
in quality and efficiency because they 
are made for your individual needs. 
They are not stock types. » » And the 
reason for their low price lies in the fact 
that the entire motor is made in the 
Signal factory. 

Send us your specifications and 
we'll gladly send you complete infor- 
mation on Signal Fractional Horsepower 
motors made to meet your own specific 
requirements. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


~~ 


Ohio Preferred 


For Oil Burners and Air Conditioning Equipment, where 
silence and reliability are imperative, the percentage of 
OHIO Motors to total sales of equipment has been 
steadily rising during the past ten years. Now one out 
of every five Oil Burners sold is OHIO-powered. All 
other devices demand the same Motor characteristics— 
Silence and Reliability. 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue CLEVELAND 




















1,893,856. Relay. Denis McDonnell Brough 1,894,111. Light Beam Instrument. Assigned 1,894,376. Loud Speaker and Like Horn 




































































ton, London, England. to General Electric Co., Schenectady. Frederick William Lanchester, Moseley Birming 
1,893,862. Bin Alarm Switch. Charles H. 1,894,112. Extension Outlet. Assigned to ham, England. a 
Johanson, Texas City, Tex. General Electric Co., Schenectady. 1,894,380. Panel Unit Sign. John E. Long, 
1,893,875. Safety Control Mechanism for 1,894,114. Electric Power Converting Appara- Multnomah, Oregon. 
Liquid Fuel Burners. Assigned to Preferred tus. Assigned to General Electric Co., Schenec- 1,894,404. Electric Control Device. Assigned 
Oil Burners, Inc., Peoria, Ll tady. to Cutler-Hammer, Inc., Milwaukee. 
1,893,887. Electron Tube. Assigned to Cutler 1,894,119. Current Limiter. Assigned to 1,894,421, — Electrical Switch. Assigned to 
Hammer, Inc., Milwaukee. General Electric Co., Schenectady. Pacific Electric Mfg. Corp., San Francisco, Calif. 
1,893,892. Piano with Reaction Loud Speaker. 1,894,120. Vapor Electric Device. Assigned 1,894,429, Electromagnet. Assigned to Knapp 
John Hays Hammond, Jr., Gloucester, Mass. to General Electric Co., Schenectady. Monarch Company, Belleville, Lil. 
1,893,893. Piano with Loud Speaker on 1,894,132. Color Analyzer. Assigned to 1,894,430. ‘Loaster Device. Assigned to Knapp 
Secondary Sound Soard, John Hays Hammond, General Electric Co., Schenectady. Monarch Company, Belleville, Lil, 

Jr., Gloucester, Mass. 1,894,133. Electric Regulator. Assigned to _ 1,894,462. Luminous Energy Control. As 
1,893,895. Musical Instrument. John Hays General Electric Co., Sckenectady. signed to Wired Radio, Inc., New York. : 
Hammond, Jr., Gioucester, Mass. 1,894,134. Parallel Conductor System. As- 1,894,484. Automobile Signal. William Eddy, 
1,893,904. Time Switck. John B. Petrus, as- signed to General Electric Co., Schenectady. Springfield, Ohio. ; 
signed one-fourth to John S. Stone, Kansas City, 1,894,139. Control of Electric Switches. As- 1,894,498. Variable Inductance System. Corrie 

Mo. , signed to General Electric Co., Schenectady. F. Rudolph, Washington, D. C. 
1,893,915. Alternating Current Rectifier. Wil- 1,894,147. Flash Light Bottom Cap. Assigned 1,894,503. Radio Frequency Amplifier. As 
liam H. Vidor, Maplewood, N. J. to Bond Electric Corp., Jersey City, N. J. signed to Hazeltine Corp., Jersey City, N. J. 
1,893,918. Incubator. Leland A. Wilson, Mer 1,894,150. Thermostat Switch. John R. Beers, 1,894,538. Terminal Connections for Lamp 
riam, Kansas. Bloomfield, N J. Guard Sockets or tke Like. Assigned to Electric 
1,893,919. Fur Plucking. William K. Wilson, 1,894,163 Signal Light Switch. Charles Service Supplies Co,, Philadelphia. 

Norwalk, Conn. Francis Dal Porto, Vallejo, Calif. _, 1,894,543. Electric Switch. Assigned to The 
1,893,932. Device for Rocking the Bodies of 1,894,187. Electrical Swivel Connection. Mil- Trumbull Electric Mfg. Co., Plainvilie, Conn. 
Motor Vehicles. George D. Dewey, East Milton, dred McGregor, assigned one-half to Harold 1,894,562. Installation for the Regulation ot 
Mass. Kahelleck, Fernwood, Idaho. the Angular Velocity of a Shaft. Assigned to 
1,893,940. Regenerative Piano. John Hays 1,894,197. Sound Reproducing Apparatus. As- N. V. Philips’ Gloeilampenfabrieken, Eindhoven, 

Hammond, Jr., Gioucester, Mass. signed to General Electric Co., Schenectady. Netherlands. . 
1,893,953. Electron Valve with Centered 1,894,204. Direction Signal Switch. George 1,894,564. Washing Machine. Assigned to 
Heater. Siegmund Loewe and Edgar Komhild, H. Steele, Nashville, Tenn. Delco Light Co., Dayton. 
Berlin, Germany. 1,894,225. Jokann G. Peterson, West Hartford, 1,894,578. Method and Apparatus for Amplify 
1,893,963. Electrically Heated Drying Furnace Conn. ing Radiofrequency Currents. Assigned to Kadio 
for Casting Cores. Emil Friedrich Kuss, Cologne- 1,894,227. Lamp Shade. Assigned to Good- Corporation of America, New York. , 
Marienburg, Germany. rich Electric Co., Chicago. 1,894,583. Lighting Unit. Clarence Errol 
1,893,971. Storage Battery Lifter. Assigned 1,894,240. Sign and the Like. John Windrush Ferree and Gertrude Rand Ferree, Baltimore, 
to the Ohio Parts Co., Cincinnati. Newman, London, England. Md. . ah e . a 
1,893,989. Electric Broiler. Assigned to 1,894,244. Antenna Reel. Wilbur J. Ruble, 1,894,586. Lighting Fixture. Assigned to The 
Minute Electric Broiler Seattle, Wash. Washington, D. C. Art Metal Co., Cleveland. 
1,894,002. Electric Switch. Johann G. Peter- 1,894,246 Device for Regulating Power Gen- 1,894,593. Cooling Device for Anodes in Metal 
son, West Hartford, Conn. erating Plants, Especially Electricity Works. As- Rectifiers. Assigned to Allumanna Svenska 
1,894,006. Electromechanical Pilot Light Con- signed to Askania-Werke Aktiengesellschaft, vor- Elektriska Aktiebolaget, Vasteras, Sweden. 
trol. Domenick Rossi and Nicola Colicckio, mals Centralwerkstatt Dessau und Carl Bamberg _ 1,894,598. Electric Terminal. Yoshitoshi 
Albany, N. Y. Friedenau, Berlin, Germany. Noishiki, Kojimachi Ku, Tokyo, Japan. : , 
1,894,019. Aircraft Signaling. John P. Buck- 1,894,260. Integral Unilateral Conductor of 1,894,599. Four-Electrode Valve. Assigned 
ley, Washington, Bp. . Electric Currents. Assigned to Hanovia and to Radio Corporation of America, New York. 
1,894,023. Circuits for Photo-electric Cells. As- Lester Chemical and Mfg. Co., Newark, N. J. 1,894,606. Assigned to Scovill Mfg. Co., Water 
signed to Bell Telephone Labs., Inc., New York. 1,894,271. Electrolytic Treatment of Solutions bury, Conn. ‘ati s 5: “ 
1,894,024. Photographic Sound Reproducing Containing a High Percentage of Cklorine Ions. 1,894,636, Qscillation Generator. Assigned t: 
Apparatus. Assigned to General Talking Pictures Assigned to Siemens & Halske, Aktiengesellschaft, Wired Radio, —" New York. , 

Corp., New York. Siemensstadt near Berlin, Germany. ete: a — a Assigned to 
1,894,025. Gauging Apparatus. Assigned to 1,894,272. Ship Stabilizer. Assigned to Gesell- Ww 304, = Bark SP re ea Th 
Western Electric Co., Inc., New York. schaft fur Elektrische Apparate, Marienfelde near A. Ke . C a are co 4issigned to Jheo. 
1,894,029. Device for the Transformation of Berlin, Germany. ‘ 1.894, 645 nag At Fitter s po 
Electric Currents. Jean Dieux, Paris, France. 1,894,282. Switch Movement. Assigned to to Wired * di re : v. — ssigned 
1,894,035. Electric Current Rectifying Device. McGill Mfg. Co., Valparaiso, Ind. “" 894, 4 ws Re runyh ae I fo ie oe eae 
Edwin R. Gill, Sr., Yonkers, N. Y. 1,894,292. Strain Insulator. Assigned to Radi ee e ae W pe Radic I ire 
1,894,042. Gaseous Light Valve. Assigned t Locke Insulator Corp., Baltimore, Md. Ne my x — eee oe ore adio, INC., 

Jenkins Laboratories, Washington, D. C. 1,894,328. Electrical Device for the Determina- **&%,,),°°S: 





1,894,051. Control Systems for Hot Cathode tion of Specific Resistivity. 


1,894,656. Hum Elimination System. Assigned 
Vacuum Tubes. Assigned to Wappler Electric Paris, France. 


Conrad Schlumberger, to Wired Radio, Inc., New York. 















































, a : ; 5 1,894,669. Method of Electroplating and Com 
Company, New York. 1,894,329. Cable Armor Cutter. Andrew P. J : os Rican > ed : 
1,894,056. Automatic Fuse-Changer. Ralph R. Tallmadge, Washington, D. C. as for use Therein. Frederick Conlon, New 
Pittman and Carroll H. Walsh, Pine Bluff, Ark 1,894,338. Connection for High Voltage Lines ‘ 894,670. Method of Electrocleaning. Frederick 
1,894,059. Process for Producing Electron Assigned to The Ohio Brass Company, Mans Galen 2 New York " . &- — 
Emitters _ ig ag oe to De Forest field, Ohio, - . 1,894,685. Electrical Resistor and Manufacture 
Company, Jersey City, N. J. 1,894,339. Electric Switch. Assigned to The inhale a ee eae Tie . 
1,894,063. Lighting Fixture. Assigned to the Ohio Brass Co., Mansfield, Ohio. thereof. .oe to The Globar Corp., Niagara 
F. W. Wakefield Brass Co., Vermilion, Ohio. 1,894,340. Insulator Pin. Assigned to the "1,894,687. Piezo-Electric Crystal Tempera 
1,894,070. Electric Switch. Assigned to Sure Ohio Brass Co., Mansfield, Ohio. ture Control. Assigned to Eclipse Aviation Cor 
Guard Corp., New York. 1,894,341. Material for the Method of Pro East Orange, N " Des 
1,894,073. Combined Spindle and Croquignole  tecting Conduits. Edward P. Becker, Grand 1,894,697. Indicator. Alexander Lulki, Berlin 
Hair Waving Heater. Assigned to Halliwell Tower, Ill. n n Germany. ; ; in 
Skelton Electric Corporation, New York. 1,894,342. Rotating Neon luminated Unit 1,894,733. Focusing N ine. Georg at, 
1,894,074. Safety Switch. Assigned to Trum for Barber Poles. Morris W. Berger and Frank ing, W ashington, 7 fachine. George H. Cusl 
bull Electric Mfg. Co., Seattle, Wash. H. Vivian, San Francisco, Calif. 1,894,737. Signaling Device for Vehicles 
1,894,078-1,894,079. Electric Valve Converting 1,894,343. Suction Cleaner. Assigned to the Andres Del Valley Desvernine, Habana, Cuba. 
Apparatus. Assigned to General Electric Com Hoover Company, North Canton, Ohio. 1,894,746. Thermostat for Fire Alarm Sys 
pany, Schenectady. 1,894,357. Wind Electric Plant. Assigned to tems. John M. Johnson, Kansas City, Mo. : 
1,894,084. System of Distribution Assigned Etkel Pusden Manikowske, Minneapolis, Minn. 1,894,747 Electric Switch Gear. Assigned to 
to General Electric Company, Schenectady. 1,894,361. Suction Cleaner Agitator. Assigned Columbia Phonograph Co., Inc., Bridgeport, Conn 
1,894,085. Relay Control Device. Assigned to The Hoover Company, North Canton, Ohi 1,894,751. Connector for Electrical Appliances 
to General Electric Co., Schenectady. 1,894,367. Automatic Control Device. As Henry J. Baum, Clarion, lowa. 
1.894.098. Controller. Assigned to General signed to United States Gauge Company, New 1,894,794. Double Action Volume Control. As 
Electric Co., Schenectady York signed to Kind Mfg. Corp., Buffalo, N. Y 
1,894,104 Humidity Factor Telethermometer 1.894.373 Sound Recording System. Samuel 1,894,806. Are Discharge Device. Assigned to 
Carl H. Kuhlman, Toledo, Ohio Kahn, assigned one-third to Monroe Friedma: General Electite Co., Schenectady 
1.894.110 Temperature Measurement As nd two-thirds to Anthony William De'ler, New 1,894,810. Speed Responsive System As 
signed to General Electric Co.,. Schenectady York " 






signed to General Electric Co., Schenectady 





Manufacturers 
of 


All Types of NEW ENGLAND MICA €0 | 
Built-Up Mica a lie co 













Products for 
Insulating Elec- 
trical Machinery 
and Appliances. 






Write today for samples, 


NEW PRICE LISTS, and discounts 


NEW ENGLAND MICA CO., Main Office and Factory, WALTHAM, Mass. 
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CAPACITORS ‘sitios 


for Capacitor Motors 





Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


Other 
ACME WIRE WIRE — COILS 


Products VARNISHED INSULATIONS 


THE ACME WIRE CO. 


New Haven, Conn 
Branch Offices in Principal Cities 








Chieago Rawhide 


MALLETS 
and Rawhide-Faced 


HAMMERS 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. 


Write for Literature 


THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave. Chicago, Ill. 














ea? 








Era eee 


Only the Best! re 
Whether it’s a Motor or an THE PEERLESS 
Exhaust Fan—you get “Only the ELECTRIC CO. 


Best’’ in Peerless UNCONDITION- Established 1893 
ALLY GUARANTEED equipment...  2i00W. MARKET STREET 
Write for Exhaust Fan Bulletin WARREN, OHIO 


No. 531 with new low prices. 





CURIOSITY 





They say that “curiosity killed a cat.” 
We doubt it. Did you ever tear up a 
watch to find out what makes it 
tick? It’s an idea. Become “curi- 
osity” conscious. Examine a Leland motor. 


After you have thoroughly satisfied yourself by ex- 
haustive tests that this design is undeniably quiet and 
cool running—after you have become convinced that 
there can be no transmission of vibration to the base 
and no misalignment of the shaft due to thrust— 
start looking for the “whys” and “hows” of these 
operating characteristics. 


Inspect the mounting. There you will find a spring 
cradle mounting—an explanation of quietness, of 
freedom from vibration and stability of shaft align- 
ment so characteristic of this design. 


Then look within. There, along with other features, 
you will discover: 
A sturdy, capable and time-tested short- 
circuiting device— 


A most simple form of brush-lifter that 
definitely eliminates noise and brush 
wear— 


Generous bearing areas coupled with a 
circulating self-filtering lubrication sys- 
tem to prevent bearing trouble— 


A most effective utilization of the material 
required to make a motor. 


Bulletin No. 28. 


A. C. Repulsion-Induction Capacitor motors 
D. C. and Polyphase Specials where required 
Interchangeable Frames Ratings \% toe 3 h.p. 


“The Lecano Evecyaic Co. 
DAYTON: OHIO BJ -S-A 


CANADIAN ADDRESS 
TORONTO 









CABLE ADDRESS 
tectcgerv 


CONTAX PAERCURY TUBES 


eT 


MERCURY LUBE CONTROL: 














































































































































































































































































































































































































































































































































































































































































On this and each alternate page following 
is a Classified Index of the makers of mate- 
rials, paris and equipment used in fabricat- 
The names shown 
are those of advertisers in Electrical Manu- 
facturing. The suggestion is made that their 


ing electrical products. 


ANODES, Nickel, 
Seymour Mfg. Co., 
ARMATURE 
Bearings. see Bearings. 
Cofls. See Coils, Finished. 
Core Punchings. See Discs, 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industria! 
— Pee seats 
3 an ges. » & t 
Testers. See Testers, Coll. ee 
Trouble Mhooters ee Testers, Coil. 
Twine. See Twine, Armature. 
ARMORED CABLE, Asbestos Insulated 
(For Thermostat Contrel) 
Beckbestos Products Corp., 869 Nicoll, New Haven, Conn. 
ARMS. Flexible. See Tubing, Flexible Metallic. 
ASBESTOS 
Armored Cable. See Armered Cable. 
Covered Cora See Cord. Heater 
Moter Lead Cable. See Cable, Motor Lead. 
Wire. See Wire, Insulated. 
Yarn and Thread. See Yarn end Thread 
AUTOMATIC TIMERS 
See Switches. Time, Automatic. 
BARS. Commutator 
Cameron Elec. Mfg. Co., 205 Main St., 
BATHS, Annealing & Tempering 
Trent Co.. Harold E.. 418 N. 4th, Philadelphis, Ps. 
BATTERY CONTAINERS, Hard Rubber. 
Containers, Battery. 


BATTERY GAGES. See Instruments. Pocket 
BEAD CHAIN. See Chain, Socket. 


Senos. Insulating 
fean Lava Corp., 1425 William, Chattanoo 
Dunco. See Rtruthers Dunn, Ine son rataned 
Dunn, Inc., Struthers. 134 N. Juniper, 
Fish Spine. Bee Struthers Dunn, Inc. 
SEARINGS. Bal! and Roller 

New Departure Mfg. Co.. Bristol Conn. 
G@EF Yndnetriag af Fe 84th St. New York. NY 
Swe-Tiefimenn Bearings Corp., Hamilton Ave., Stamford, 


BEARINGS, Oilless 
Bunting Brass & Bronze Co., Toledo, O. 
National Vulcanized Fibre Co., Wilmington, Del 


BEARINGS. Phosphor Bronze 
(For Armature Shafts) 
Bunting Brass & Bronze Co., 


BELTS. LEATHER 

Chicago Rawhide Mfg. Co.. 

BENCH LEGS. Steel. 
ment. 

BIMETAL. See Thermostatic Metal 


BINS, Tool. See Factory Furniture & Equipment. 
RLOWFPS. Apnliance 

Diehl Mfc. Co., Flizahethport. N. J. 

Peerless Flectric Co.. 21090 Market. Warren, Ohio 

Wagner Electric Corp., 6400 Plymouth Ave., St. Leuis, Mo. 
BOARD Fuller Press. or Fibre. See Paner, Insulated 
BOXES & CONTAINERS (Metal Bound) 


National Metal Edge Box Co., 1204 Callowhill St., Philadel- 
phia, Pa. 


BRAIDED COPPER. See Wire, Bare 

BRASS TUBING. See Tubing, Brass & Oopper 
BREAKERS, Circuit. See Circuit Breakers. 
BRIDGES, Wheatstone. See Instruments, Laboratory 
BRONZE, Phosphor. See Phosphor Bronze. 

BRUSH HOLDERS. See Brushes, Commutator. 
BRUSHES, COMMUTATOR 

General Flectric (o.. Schenectady WN. Y. 

BUSHINGS, Fibre. See Fibre. 

BUSHINGS, Molded. See Molded Insulation 
BUSHINGS. Porcelain. See Porcelain. 
BUSHINGS, Hard Rubber. 
BUSHINGS, Armature Shaft 
Bunting Brass & Bronze (o., Toledo. O. 
CABINETS AND BOXES. Sheet Stee! 


Stamped and Turned-up Boxes and Cabinets 
Angle Stee) Stool Co., Plainwell, Mich 


CABLE. See Wire: also Cord. Flexible 


CABLE, Motor Lead, Asbestos Insulated 
Roekbestos Products Corp., obs Nicoll, New Haven, Cena. 


Brass and Copper 
Seymour, Conan. 


Armature. 


Ansonia, Conn. 


Philadelphia. Pa 


Toledo, Ohio. 


1287 Elston Ave.. Chieago. Il) 
See Factory Furniture & Bquip- 


See Rubber, Hard. 


MATERIALS, PARTS and 


EQUIPMENT 





CANDLES, Fixture 

Brandywine Fibre Products Co.. 1402 Walnut. Witimington 
Cleveland Container Co., 10330 Berea Rd. Cleveland, Ohio. 
National Vulcanized Fibre Co., Wilmington, Del. 
CASTINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 


CELLS, Light Sensitive. See Photo Electric Cells 
CEMENT. Commutator 

Mica Insulator Co., 200 Varick, New York, N. Y. 
CEMENT, Sealing. See Wax and Compounds. 
CHAIN, Socket 

Bead Chain Mfg. Co., Bridgeport, Conn. 

CHAIRS, Steel. See Factory Furniture & Equipment. 


CIRCUIT BREAKERS 
Air and Oil caeuk Breakers and Oi) Break Switches. 
Bryant Electric Co., Bridgeport, 
General Electric Co., "penahe. Re 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ml. 
Ward _ Electric Co., 33 South Ave., Mount Vernon, 


a. 


CLIPS. Fuse. See Fuse Clips. 


CLOTH. Insulating 
Acme Wire Co., New Haven, Conn. 


Armatite See Mica Insulator Uo 

Brand & Co., William, 268 Fourth Ave., New York, N. Y 
Consumers Rubber Co., 1302 Ontario, Cleveland. O. 
General Electric Co., Conn. 


Section M-3212, Bridgeport, 
Mica Insulator Co., 209 Varick, New York, N. Y. 
Turbo. See Brand & Co.. Wm. 


CLOTH, Wire. See Radio Tube and Lemp Parts. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & — Types. 
General Electric Co., Schenectady, = 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 
Resistance. See Units, Rods & Grids; also Radio Re 

ceiver Parts. 

Taping Machines. See Taping Machines, Cofll. 
Testers See Testers. Coll 
Winders, Induction Coil. See Winding Machines, Ceil. 


Wire Tension Devices. See Racks, Wire Reel. 
COILS. Finished 
Armature, Field, Electromagnet, Induction Coils eee 
Solennidea 


Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mieb. 
Flectrical Coil Winding Co., 2731 Saunders, Camden, N. J 
Roebling’s Sons Co., John A., Trenton, N. J. 

True-Form. See Inca Mfg. Div. 


COMMUTATOR 
Bars. See Bars, 
Brushes. 


Commutator. 

See Brushes, Commutator. 

Cement. See Cement, Commutator. 

Blotters. See Slotting Machines & Tools, Commutater 
Stones & Dressers. See Stones, Commutator. 


COMMUTATORS 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, Ill. 


COMPOUNDS, Insulating. See Wax & Compounds. 
CONDENSER TUBING. See Tubing, Brase & Oopper 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 


GOT AINE NS, Battery, ag Rubber 
Stokes Rubber Ce., Jos., Trenton, N. 


eanVant, Paasmsiiaciemensé. See Armored 
Cable, Asbestos Insulated. 


CONTROL UNIT, Varnish. See Varnish Control Unit 


A&A COILS 


_ Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





mation, nearest branch office, etc. 





advertising be referred to for detailed infor- 


To locate 


the page number of a manufacturer’s adver- 


tisement, refer to advertisers’ index, one page 


removed from back cover. 





CONTROLLERS, Liftin 
Ohie Electric Mfg. Co., 5905 


CONTROLLERS, Motor 

Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 

General Electric Co., Schenectady, N. Y. 

Minneapolis-Honeywel] Regulator Co., 2810 Fourth Ars. 
Minneapolis. Minn. 

Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 


CONTROLS, Temperature and Valve 

Mercoid Corp., = Belmont Ave., Chicago, Ill. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 


COPPER TUBING. See Tubing, Brass and Oopper. 


CORD, FLEXIBLE. HEAVY DUTY 
American Steel & Wire Co.. 208 So. LaSglJe, Chicage, DL 
Barkhide see General Cable Corp. 
Belden Mfg. Oe., 4638 W. Van Buren, Chicage, I. 
Diamond Braiding Mills, Chicago Heights, Lil. 
Duracord. See Anaconda Wire & Cable Co. 
General Electric Co., Section W-3511, Bridgeport, Conn 
GE Flex. See Genera] Electric Co. 
Hatex. See Hatfield Wire & Cable Co. 
Hatfield Wire & Cable Co.. Hillside, N 

Rockbestos Products 3869 Nicoll, New _—— Cama 
Roebling’s Sons Ce., John A., Trenton, N. J. 
CORD HEATER 

(Asbestos covered stove, heater cord and range wire.) 

American Steel & Wire Co., 208 So. LaSalje, Chicago, Ml 
Beioen Afg. Co., 4633 W. Van Buren, Chicago, Ill. 
Deltabeston. See General Electric Co. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. 
General Electric Co., Section W-3511, Setom, 
Hatfield Wire & Cable Co., Hillside N. J 

bestos Produets 369 Nicoll, New Haven, Con 
Reebling’s Sons Co., John "A., Trenton, N. J. 
Tirex. See Simplex Wire & Cable Co. 
Verifiex. See Driver-Harris Co. 


CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 

Alsimag. See American Lava Corp. 

American Lava Corp.. 1425 William, Chattanoogs. 

Cetec. See General Electric Co. 

Colonial Insulator ©o., Akron, Ohio. 

Elemite. See Louthan Mfg. Co. 

General Electric Co.. Schenectady, N. Y. 

—- =e. Co., East Liverpool. O. 
See Colonial Insulator Co. 

Btar Porcelain Ce., Trenton, N. J. 

Thermolain. See Star Porcelain Co. 


COTTON SLEEVING. See Tape, Cotton. 
COUNTERS, Magnetic, Electrio 

Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia. Ps 
COUNTERS, Revolution. See Tachometers. 
COUPLINGS, Transmission. See Clutches & Oouplings. 
CUPS, Oil and Grease 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill 
CUT OUTS, Battery. See Switches, Battery 
CURRENT INDICATORS. See Instruments, Pocket. 
DESKS, Steel. See Factory Furniture & Equipment 
DIAMONDS, Industrial 

Gilmore & Co., F. F., 112 Dartmouth, Boston, Mass 

DIES, Die Makers 

Chicago Molded Products Corp., 2144 Walnut, 
DIMMERS. See Rheostats. 
DYNAMOMETERS 

Diehl Mfg. Co., Elizabethport, N. J. 


eneral Electric Co., Schenectady. N 
Taylor & Co., Inc., ‘Provident Trust Bide.. 


ELECTRODES FOR GAS SIGNS 
Machlett & Son, E., 50 Williams, Long Island City. N.Y 
Universal Clay Products Co., 1525 First, Sandusky, 0 


ELECTROMAGNETS. See also Coils, Finished. 
Supreme Electric Products Corp., 79 Mt. Hope Am. 
Rochester, N. Y. 
Taylor & Co., Inc., Provident Trust Bidg,, Phila., Pa 
ELEMENTS, Heating. See Units, Rods and Grids. 
ELEVATOR CABLE. See Wire, Insulated. 
ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal 
Achmidt. Inc., Geo. T. 4192 Ravenawond Ave. Chicago. Til 
Taylor & Co., Inc., Provident Trust Bldg, Phila., Ps 


EYELET SPINNERS. See Nut and Screw Setters 
FANS. See Blowers. 


Magnet 
aurice Ave., Cleveland, Onis 


Conn 


Tenn 


Chicago, Ml 


Phila., Pa 
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SRE ee, 
veland, Onis 
How about niente 
Iphia. Pa 9 
ant your order? STUDS 
—* We take pride in the knowl- SPECIAL 
_ edge that many of the SCREWS 
N. J leaders in industry continue 
ind Copper to place their orders with MACHINE A 8 M 
Yhicage, DL us. We feel that this is SCREWS etter otor 
mm conclusive proof of quality, 
service and dependability. MACHINE ts t thi 
art, Cons May we quets you en your SCREW NUTS ecause oO is 
order? 
oa POSITIVE CONTROL 
eae THE PROGRESSIVE MFG. CO. 
=" Torrington, Conn. 
Newport Electrical Sheets help produce better 
, Cons 
oc Com. motors. They show lower core losses, and in- 
creased permeability. 
aii This is because of the Positive Control that exists 
at every stage of the making from the charging 
= of the furnace to the final inspection before 
shipment. 
We'll be glad to send you a supply sufficient for 
the making of a test motor. Prove to yourself 
delphis, Ps that Newport Electrical Sheets will improve your 
eee product—that it is at once more efficient, more 
Chicago, 1 salable, more economical. 
tery 
nts, Pocket 
t Equipment. 
Mass 
, Chicago, ile 
* 
Li; os 
hila., Pa ELECTRICAL 
id City. N.Y “They have been making springs and screw machine 'e 
e Pinished. parts long enough to know how to produce economically yaa¥ 
.' Hope are and give real service. Send Peck the blueprints today.” 
hila., Pa 
and Grids. You, too, will find Peck quality 
nsulated. and service ready to meet your ] 
oe requirements. 
Marking Mets 
ar ~ e C K ' THE NEWPORT ROLLING MILL CO. 
iw Setters 
NEWPORT, KENTUCKY 


PLAINVILLE, CONNECTICUT, U.S.A. 
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FELT 
The Felters Co., 


FERRULES 
Massachusetts 


Seerill Mfg. Co., 


Candies 
Gears. 
Paper. 
Washers 
FIBRE, Phenol 
Sheet, 
Formica 
cinnati, 
Lamicold. 


National 


enolite 


FIELD COILS. 


FILAMENTS, Lamp & Tube See Radio 
Lamp Parts. 
FISH PAPER. 


FIXTURE 
Candles. 


See Nativua 
thane Corp., Oaks, Pa. 
lor & Co., 

ui-Cot 


Inc., 


Sheet, Rod, Tubing 
MICA 





VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send jor New Insuiation Catelogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND 
1962-4-6 Ontario St. 
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Machine Shoup, tne Buston, Mass 
Patton-MacGuyer (o., Providence RK ! 
99 Mill St., Waterbury. Conn 


See Paper, Insulating 

See Catuies, Figture 
See Gears & Pinions, Composition 
See Paper, Insulating 

See Fibre, Vulcanized 


Tube, Civar Stur&; Laminated Bakelite 
Insulatior Co., 4638 Spring Grove 


See Mica Insulator Co 

Mica Insulator Co., 200 Varick, New York, N 
Vulcanized Fibre Co., Wilmington 
@amoid. See Wilmington Fibre Specialty Co. 
Vulranizeu Fibre Co 


Sheet, Kod, Tube; Kushings Washers 

Screw Machine Products 
Brandywine 
Del. 
Cc onsumers Rubb 
Eastern Fibre 


Products Co 1402 Walnut 


‘ 302 Ontario, Cleveland 
« Roela Ity c 150 Bleecker, New Y 


Fyberoid. Wik ainetat: F ibre Specialty Co 
National Vulcanized Fibre Co., Wilmington, Del 
Ohmoid e Wilmington Fibre Specialty Co, 

Peerless National Vulcanized Fibre Co. 

Taylor & Co., Inc., Provident Trust Bldg., Philadelphia, 
Vul-Cot National Vulcanized Fibre Co 
Wilmington Fibre Specialty Co., Wilmington, 


See Coils, Finished. 


See Paper, Insulating 


See Candies, Fixture 
See Wire, Insulated, also. 
FLASHERS, Sig: 

Hotchkiss 
Kontrolar. 
Leland Electric Co., Dayton, O 

Minneapolis-Honeyweli Kegulator (Co., 2810 


Minneapolis Honeywell Kexgulator 


Leland Elettrie Co 


Minneapolis Minn 
Ulanet Co., George, 85 Col ia St Newark 
FLEXIBLE ARMS. See Tubing 
Metallic 


ee CORD, Heavy Duty. 
Flexible 


Couplings See Clutches & Coupling 

Leads, Commutator Brust see Brushes. 
FLEXIBLE SHAFTING 
Fischer Spring Co., Chas... 238 Ket Ave., Brooklyn, 
Industrial Div. S. S. White Dental Mfg. Co 152 

ork, N.Y 

FORMS, Wire. See Wire Forms. 
FURNACES, Electric 

Annealing, Cyanide, Enameling, Laboratory, 

Treating. 

General Electric Co.. Schenectady N 


Industrial Div. S. S. om Dental Meg. Co., 


New York, N 


Trent Co.. 


Shermar 


FUSE 
Metal 


Trent Co.. 


Furnished 


Makers 


Haroid E.. #18 N 54th Philadelphia, 


FUSE CLIPS AND MOUNTINGS 
Bryant Electric Co., Bridgeport, ‘‘onn 

T.ittelfuse Laboratories. 1752 Wilken Ave (Chicago, 
turis Co., U Ik Rattle Cree 


Wire | 
Plug Screw Shells See Shell Screw Socket 


Wire Fuse 


FUSES, Enclosed 
Bryant Electric., 
Genera! 


Bridgeport, Conn 


Electric Co section “429 Bridgeport. 
Littelfuse Laboratories, 1752 Wilson Ave,, Chicago, 


GAUGES, Mercury 
Haroid b.. 61% N. 54th. Philadeiphia, 


GALVANOMETERS. pee Instruments, 


LEADERS IN ELECTRICAL FELTS 
to any Specifications 
THE FELTERS CO., Inc., 202 South St., Bestes 
of Fine Felt Fabrics 


CHICAGO 
Nerth Despiaines & 


21@ South St., Boston, Mass 


Provident Trust Bldg., Philadelphia, 
See National Vuicanizeu Fiure cv 
Wilmington Fibre Specialty Co Wtimington 


FIBRE, Vuicanizeo 
Gorn Fibre 


nearest 
F } a 4 Feu to any form 


Cin 


Pa 


Cleats 


Pa. 


Tube and 


Ave., 


xible 


Cord, 


Commutator 


\ 


Hea: 


42nd 


Conn 


Laboratory 
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i FISH SPINE SL aA OKS miei 
YL lalate 






mt NNN Mew ne PERKINS 
peso GEARS 


for Accuracy 


Quality 
Dependability 














High dielectric strength and heat 
resistance. Ball and socket con- 


MACHINE ’ struction. 
& GEAR CO. Write for sample card 


151 Circuit Ave. ee dens Ste DUNN Inc 


Springfield, Mass. 134 N. JUNIPER ST ie wae) eee 










PERKINS 









ig 
HAT 





















GEAR STOCK “a a Corp., 6400 Plymouth, St. Louls, Mo. 
i z (Transformers, 

ne Dabber ere babar Hard — Ja eee Corp., 582 Frelinghuysen a. 
; : : ewark. N. J. 


GEARS AND PINIONS, Rawhide and Composition 
Chicago Rawhide Mfg. Co., 1287 Elston Ave.. Chicago, 1 'NSULATION (insulating) (insulators) 


Fabroil. See General Electric Co. Beads. See Beads, Insulating 
Genera! Electric Co., Schenectady. N. Y Cloth. See Cloth, Insulating. 
National Vulcanized Fibre Co.. Wilmington, Del. Compounds. See Wax and Compounds 
Perkins Machine & Gear Co., Springfield, Mass. Cutters. See Strippers, Wire. 
fextoil. cee Generali Electric Uo. Fibre. See Fibre. 
Textolite. See General Electric Co. +n ——. Resistance Coli 
GEARS AND PINIONS, Iron and Steel Mice, Ges Miss. 
Chicago Rawhide Mfg. Co., 1287 Elston Ave. Chicago, Il Moldea. See Molded Insulation 
Perkins Machine & Gear Co., Springfield, Mass. Paint. See Paint, Varnish, Lacquer 
: Paper. See Paper, Insulating. 

GEARS AND PINIONS, Rawhide Phenolic. See Fibre, Phenol. Also Molded Ineulation. 
Chicago Rawhide Mfg. Co., 1287 Elston Ave Chicage 1" Porcelain. See Porcelain. 
GENERATORS, Electroplating. See Plating Rubber. See Rubber, Hard 

Generators. Slate. See Slate. 

. Testers. See Instruments, Laboratory Standard 
GRAPHITE BEARINGS. See Bearings, Wil-less Tubing. See Tubing, qrnmnes Tebete 
GRID LEAKS. See Radio Receiver Parts. Verntan, Seo Faist, =... equer. 
GRIDS, Resistance. See Units, Rods and Grids. INSULATORS, Canopy 
GRINDERS, Commutator. See Tools, Commutator. Conceal oe Schenestody. NY 
= : . acallen Co., aca) len, ston. Mass. 
GROUNO LOCATORS. See Testers, Coil. National Vulcanized Fibre Co., Wilmington, Del. 
GROWLERS, Armature. See Testers. Coil Wilmington Fibre Specialty Co., Wilmington. Vel 
GUARDS, Fan. See Wire Forms. INTERFERENCE ELIMINATORS. See Radio Inter 

i ference Eliminators. 

HAMMERS, Rawhide. See Mallets and Ham- 

mers, Rawhide. IRONS, Soldering. See Soldering trons 
HANGERS, Ball and Roller Bearing KNOBS, Hard Rubber. See Rubber, Hard. 
S K. F. Industries, Inc., 40 E. 34th, New York. N. ¥ LABORATORY (Laboratories) 
HEATERS, Industrial Ovens. See Ovens, Industrial. 
Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Kin Rheostats. See Rheostats. 

Space and Soldering Iron Heaters. Standard Instruments nthe Instrumente Laboratory 
Chromalox. See Edwin L. Wiegand Co. Testing. See Testing Laboratories 
Trent Co.. Harold E.. 618 N. 54th, Philadelphia, Pa LACQUER, Paint. Varnish 


Wiegand Co., Edwin L., 7500 Thomas Bivd., Pittsburgh. Pa gms Wire Co., New Haven, Conn 


HEATING ELEMENTS. See Units, Rods, etc. Chinalac. See Dolph Co., John C. 


HEATPROOF LIGHTING PENDANT CORD. fletric Tacmnr. fee Dont te. Some? 


See Wire, Insulated (Asbestos). General Electric Co., Section W-359, Bridgeport, Conn 


. Glyptal. See General Electric Co 
HOLDERS, Brush. See Brushes, Commutator. Linolec. See Mica Ineulater Co. 


ILLUMINATION METERS. See Instruments, Mies Insulater Co., 200 Varick, New York, N. Y 
Portable and Switchboard. Sophar Milis, Inc.. 242 Lorraine. Brooklyn, N. Y 


IMPREGNATING OVENS, Vacuum. See Ovens, In ea 


dustrial. Mfg. Corp., 117 Mercer, New York, N. Y 
Compounds. See Wax and Compounds LAMINATED BAKELITE. See Fibre, Phenol 
INDUCTION COILS. See Coils Finished LAMP FILAMENTS. See Radio Tube & Lamp Parte 
INSTRUMENTS, Laboratory Standara LAVA. See Cores. Resistance Coil 
General Electric Co., Schenectady, NY t a 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave. LEADS, Flexible (Commutator Brush). see Brushes 
Newark, N. J. LOCK WASHERS. see Washers, Lock 
INSTRUMENTS, Pocket LOOP WINDERS AND SPREADERS See Winding 
—. _- ee cCorp., 582 Frelinghuysen Ave. Vachines. 
Newark. N ; 
LUGS, Cop 
INSTRUMENTS, Portable and Switchbosra General Mhostric Ce.. Schenectady, Nt. Y. 
General Electric Co.. Schenectady. N. Y¥ Patton-MacGuyer Co., Providence, h 1. 
Illuminometer. See Weston Elecl. Instrument Corp. Gherman Mfg. Coe.. H. B., Battle Creek, Mich. 


Pin-Jack. See Weston Elecl. Instrument Co. LUMINOUS SPECIALTIES 


5 Genera! Electric Co., Section W-229. Bridgeport. Conn 
Radieye. See General Electric Cu. 


WACHINE TENDERS 





Ten years of experience Angle Steel Stool Co., Plainwell, Mich 
B —extensive stamping fa- MACHINES. 

"Yam cilities—quick deliveries | Ga Faping., Seg Taping, Machines. Cot 
—attractive prices—let us quote on your Commutator Blotting. See Slotting Machines & Tools 
specifications Engraving. See Engraving Machines. 

5 ‘ Slotting. See Slotting Machines & Tools 
EASTERN FIBRE & SPECIALTY CO. Winding. See Winding ‘Machines. 
150 Bleecker St., New York, N. Y. MAGNET CONTROLLERS, Lifting. See Con- 
is =o trollers, Lifting Magnet. 


MAGNET TESTERS. See Instruments. 

LOW : : 

RANGE F US E.'S} wmaanetic cLutcues. See Clutches and Couplings 
INSTRUMENT LITTELFUSES. | MAGNETS, Electro. See Electromagnets 


1/100, 1/33, 1/16, %. %. %. %. 
%, 1, and 2 amps., positively MAGNETS. Lifting. 
protect meters, radios, amplifiers ete Ohie Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio 


10 Ol cit anton tor. broadens | MAGNETOMETERS. See Instruments. Pocket 


equipment, ete. MALLETS & HAMMERS. Raw Hide 
1752 Wilsen Ave. Write today for instructive bulletin Chicago Rawhide Mfg. Co., 1287 Elston Ave.. Chicago. Ml. 


Chieago, tl. Littelfuse Laboratories ‘ 


Dependable ELECTRICAL INSULATION 


Varnishes, Compounds 
an ___and Waxes Waxes 

JOHN C. DOLPH JOHN C. DOLPH CO. 

168 Emmet St., Newark, N. J. 














ELECTRICAL INSULATION 


Everything for Motors, Generators and 
Transformers 
Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 Se. Desplaines St., Chicago, Ill. 


HYVOLT g 
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lo Inter 


fard 


Laboratory 


Y 
rt 
mp Parte 


» Brushes 


Winding 


Conn 


& Tools 


See Con- 


Oouphngs 


nd, Ohio 
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Chicago, Tl 












‘el ra of CIHIACE 
coe TEMPERATURE BIMETAL 


1928" 
ei SS PT ya. OVEN a 
THERMOMETER CO. 





— has proven 

to many manufactur- 
ers that CHACE Bimetal 
is highly accurate, always 
uniform, and can be com- 
pletely depended upon 


C HACE to outemationty operate 
7 ERMOSTATI[ 
BIM ETAL ju thien eagheanes 
eae SHEETS * STRIPS * FORMS 
W. M. CHACE ae AOE 


1608 B 
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| Coated Strip Steels 


| and increase the salability 


| with Thomastrip. = » » 


| width, gauge and finish desired. 
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SAVE WITH 
THOMASTRIP 





@ Investment in costly pick- 






ling and plating equipment 







and the constant upkeep 





cost are expense factors 





which can be saved thru the 







use of Thomastrip. Electro 





coated, with a selection of 





non-ferrous metals — zinc, 







copper or tin— Thomastrip 






provides, at low cost, im- 













proved appearance, rust 
and corrosion resistance, or 
the bond for further plating. 
Check Thomastrip for your 
production. Like hundreds 
of Thomas customers, you, 


too, may reduce your costs 


of your product. You save 


Send for test samples. Specify coat, 







meio 
The THOMAS STEEL CO. 


WARREN OHIO 
2 


ELECTRO 
fe) 
















TIN COATED Specialized 


ZINC COATED 
COPPER COATED 


Production 
Cold Rolled 
Strip Steel 
























CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
B==: with the thought cen- 

stantly in mind that, above 

all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
centact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 


54 Austin St., Newark, N. 
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MARKERS AND STAMPERS, Metal 
(Bee also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


MEGOHMMETERS. See Instruments, Laboratory 



































MELTING POTS AND LADLES, Solder 
Dunco. See Dunn, Inc., Struthers 
Dunn. Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 


MERCURY SWITCHES. See Switches, Mercury. 


METAL 
Bakelite Corp.. Bound Brook. N. J. 
Finishing. See Piating & Finishing. 
Cutting Outfits. See Welding and Cutting Outfits. 
Marking Outfits. See Engraving Machines. Also Mark- 
ers and Stampers, Metal. 


METERS. See Instruments. 






















































































Shades. See Shades. Mica. 
Tape. See > ia Mica 
Undercutters. See Blotting Machines & Tools. 


MICA 

Bakelite Corp.. Bound Brook. J. 

Bread & Co., William, ies, Fourth Ave., New York, N. Y. 
Consumers Kubber Co., 1302 Ontario, “Cleveland o. 

J. J. Glenn & Co., 35 So. Desplaines St, Chicago. 
Macallen Co., 16 Macalien, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Micantte. See Mica Insulator Co 

New England Mica Co., Waltham, Mass. 


MOLDED. insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation. 


MOLDED Insulation 

Alco. See America Insulater Corp. 

Arcolite. See American we Corp. 

American Insulator Corp., New Freedom, Pa. 

American Record Corp., Scranton, Pa. 

Auburn Button Works, Auburn. N. Y. 

Bakelite Corp., Bound Brook, N. J. 

Braylite. See American insulator Corp. 

Setec. See General Electric Co. 

Chicago Molded Products Corp.. 2144 Walnut, Chicago, Ml. 
Cacanite. See American Record Corp. 

Macalien Co., 16 Macallen, Boston, 

Phenolic. See American Record Corp. 

Reynolite. See Cutler-Hammer, Inc. 

Reynomold. See Cutler-Hammer, Ine. 

Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J. 
Textolite. See General Electric Co. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTION PICTURE CABLE. See Wire, In- 
sulated. 


MOTOR CONTROLLERS. See Controllers, Motor. 


MOTOR STARTERS. See Controllers, Motor; 
Switches, Remote Oontrol; Switches, Motor Start- 
ing; Switches, Snap, Heavy Duty; Rheostate. 


MOTORS 
Please refer to complete motor table in edito- 
rial section, page 34. 


NAME PLATE MACHINES. See Engraving Machines 
NEON SIGN CABLE. See Wire, Insulated 


NICKEL AND iS a eR 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
Riverside Metal Co.. Riverside, N. J. 
Seymour Mfg. Co., Seymour, Cons. 


OHMMETERS. See Instruments. 
OIL-LESS BEARINGS. See Bearings, Oil-less. 


OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, Vi ining. 
Drying, Conditioning, Enameling, Japanning, acuum 
Impregnating. 
General Electric Co., Schenectady. 
Trent Co., Harold E., 618 N. 54th, N philadelphia, Pa. 
PAINT. See Lacquer, Paint and Varnish. 
PANEL (Panels) 
Meters. See Instruments, Portable & Switchboard. 


PAPER 
Bushings. See Tubes, Paper. 
Candles. See Candles, Fixture. 
Cores. See Tubes, Paper. 
Fibre. See Paper, Insulating. 
Insulating. See Paper, Insulating. 
Sleeves. See Tubes, Paper. 
Tubing. See Tubes, Paper. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board. 
Armatite. See Mica Insulator Co. 
Armo. See Mica Insulator Co., 200 Varick, New York, N. Y 
Rrand & Co.. Wm.. 268 Fourth Ave.. New York 








































































































































































































































































































































































































































































































Del. 
Compbaliite. See National Vulcanized Fibre Co. 
C-F See National Vulcanized Fibre Co. 


























Electrite. See West Virginia ‘Pulp & Paper Co. 








Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Eastern Fibre & Specialty Co., 150 Bleecker St., New York. 


Electrical Manufacturing 





Fyberoid. See Wilmington Fibre Specialty Co. 

Mica insulator Co., 200 Varick, New York, N. Y. 
National- Vulcanized Fibre Co., Wilmington, Del. 
Peerless. See National Vulcanized Fibre Co. 

furbuuite. See Brand & Co., Wm. 

West Virginia Pulp & Paper Co., 230 Park Ave., MN. ¥. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PARAFFINE. See Wax and Compounds. 


PEGS. Armature 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Nationa: Vuicanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 

Bead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL PLASTICS. See Molded Insulation. 
PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J 

Gilby Wire Co., Riverside Ave., Newark. N. J. 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Scovill Mfg. Co., 99 Mill St., Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 


Dunn, Inc., Struthers, 134 Juniper, Philadelphia, Pa. 
Jeneral Electric Co., Schenectady, N. Y. 
Photronic. See Weston Electrical Instrument Corp. 













Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,” which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns. cord and_ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison’ screw _ base 
sockets and_ receptacles. 

Benjamin Electric Mfg. Co. 
Des PLAINES (Chicago Suburb), ILL. 

New York Chicago San Franeisee 








Gilby Wire Co., Newark, NJ. 


Roebling’s Sons Company, John A., Trenton, N. J. 
Weston ae Instrument Corp., 582 Frelinghuysen Ave., RANGE 


Newark, N., 
PIGTAILS, Commutator. See Brushes, Oommutator. 


PILLOW BLOCKS. Ball and Roller Benzin RAWHIDE GEARS. See Gears & Pinions, Rawhide. 
SKF Industries, Inc., 40 E. 34th, New York "e. RECEPTACLES 


PINIONS. See Gears and Pinions. Lamp. See Socaets & Receptacles 

PLATENS, MOLDING Neon Tube. See Electrodoes for “Ges Signs. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. RECEPTACLES, Plug, Heavy Duty 

PLASTICS. See Molded Insulation. Battery Charging, Welding. Machine Tool, Extensica. 
= Bryant Electric Co., Bridgeport, Cenn. 

PLATES, Name. See Name Plates. General Electric a gaa W-329, Bridgeport, Conn. 

PLATING GENERATORS 


REFRIGERATOR CONC.CNSER UNITS. See OCon- 
Kendrick & Davis Co., Lebanon, N. H. denser Units, Refrigerator. 
PLATINUM 


REGULA . e also 
Ree © Oo, Ine. 56 —- Newark, N. J. fein hoe See Rheostats, 
ico. See H. son Co. : 
Wilson Co., The H. A., 97 Chestnut, Newark, N. 3. REGULATORS, Temperature 
PLUG (Plugs) Duneo. See Dunn, Inc., Struthers. 
| ae See Plugs and Cord Sets. we Ray Bee Minieapii: Honey cae. 
a oe ereold. Corp., 4215 Belmont Ave, Chlcage. Ii 
Flashing. “Bee Flashers, Sign. : Minneapolis: Honeywell Regulator Co., 2810 Fourth Ave.. 
neapolis 
mae am ae a, Parts Trent Co., Harold E.. 618 N. 54th, Philadelphis, Ps. 
Atreool Ae it Co REGULATORS, Voltage 
American Steel & Wire Go., 208 So. LaSajle, Chicago, ru. Rotor. See Ward Leonard Electric Co. 
Beiuen Mfg. Co., 4633 W. Van Buren, Chicago, Il. Ward Leonard Electric Co.. 37 South. Mount Vernon. N. Y. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) RELAY CIRCUIT CONTROL WIRE. See 


Bryant Electric Co., Bridgeport, Conn ted 
Diamond Braiding Mills. Chicago Heights, Ti. Armored Cable. Asbestos Insula F 


GE-Fiex. See General Electric Co. RELAYS 

General Cable Corp., 420 Lexington Ave., New York, N. Y. (See also Circuit Breakers and Thermostats.) 

General Electric Co., Section Q 353. Bridgeport, Conn. Dunco. See Dunn, Inc., Struthers. 

Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Hatfield Wire & Cable (o., Hillside, N. J. General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 357 Nicoll, New Haven, Conn Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Telltale Tap. See General Electric Co. Mid Getts. See Dunn, Inc. 

Unicord. See General Electric Co. Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


POCKET METERS. See Instruments, Pocket. wine Canad Blectrie Co., 87 South, Mount Vernon, N. Y. 


Switches, Rotary Snap. See Switches, Snap; Duw 
Wire. See Cord, Heater. a 


POINTS. Contact Weston Elecl. Instrument Corp., 583 elinghuysen Ave. 
Platinum, ‘Silver, Tungsten and Spectal Alloys, Newark, N. J. 
Baker & Co.. Inc., 54 Austin, Newark, N. RELAYS, PHOTO-ELECTRIC. See Photo-Electric 


Wilco. See H. A. Wilson Co. 
Wilson Co., The H. A., 97 Chestnut, Newark, MN. J 
POLARITY INDICATORS. See Instruments, Pocket. 


PORCELAIN 
Beads. See Beads, Insulating. 


Cells and Tubes. 


REMOTE CONTROL SWITCHES. See Switehes, 
Remote Control. 


RESINOID PLASTICS. See Molded Insulation. 


RESISTANCE 
— SS. Resistance Coil. Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
PORCELAIN, Special Shapes Test Sets. See Instruments. 
Akron Porrelain Co., Akron, Mhio. Units. See Units, Rods & Grids. 
American Lava Corp., 1425 William, Chattanooga, Tenn. Welding Machines. See Welding Machines, Miectrie. 
oo a ze Akron. Ohio. Wire. See Wire. Resistance. 
pe eg hy RESISTORS. See Resistors, also Units, Rods & Grids. 
Louthite. See Louthan Mfg. Co. RESISTORS 


Nu-Blae. See Star Poreelatn Co. 
Porcelex. See Colonial Insulator Co. 


Star Porcelain Co., Trenton, N. J. 
on ee teen is Ward Teonard Electric Co.. 87 South. Mount Vernon. N 


Y. 
Ce. 
Universal Clay Products Co., 1525 First, Sandusky, Obie. St’ Now York NY Dente! MfE. Co., 153 W. Aine 


Vitrolain. See Star Perce . 
nnaaann Gua ee RESURFACERS, Commutator. See Stones, Com 
(Unglazed earth t 4 wet) batteries. mutator; also Tools, Commutator Truing. 
ae ane **) REVOLUTION COUNTERS. See Tachometers. 


Blectrical Coil Winding Co., 2781 Saunders, Camden, N. J. 
Globar Corp., Niagara Fails, N. Y¥Y. (Non-Metallic.) 


Colonial Insulator Co.. Akron. Ohio. 


POSTURE CHAIRS. See Factory Furniture & RHEOSTATS 

Equipment. Motor Controlling. See Controllers, Motor; alse Rhee- 
POTENTIOMETERS (instruments). See Instruments Redio” See Radio receiver Parts. 

Laboratory Sewing Machine. See Controllers, Motor; also Rheostats 
POTENTIOMETERS (Radio Control). See Radio RHEOSTATS 

Receiver Parts. Motor Siasting._Pustd and Speed Regulating. Meter Test 
—— on Melting, Annealing, stc. See Heaters, oun “te wana ae Mectric Co. 

ndustrial. 


General Electric Co., Schenectady, z 
PRESS Universal. See Ward Leonard Piectrie Co. 
Board. See Paper, Insulating. Vitrohm. See Ward Leonard Electric Co. 
Punches and Retainers. See Punches and Retainers. , Ward Leonard Electrie Co., 37 South, Mount Vernen, N. Y. 


RODS, Resistance. See Units, Rods and Grids. 


PULLEYS, Motor Shaft 
Rawhide Mfg. ROLLER BEARINGS. See Bearings, Ball and Roller 


Chaicago Ces., 1287 Elsten ~ Chleage, Tl. 
General Electrie Co.. Schenectady N 


National Vi RUBBER. 
—— Pee map, mate ad tn 
(To Exhaust Incandescent ps.) neert. sae 


General Electric Co., el N. Y. .» Ebonite, Vulcanite, Bushings, Dises, Knobs. 
RACKS, Storage, Steel. See Factory Furniture & sta, Co., Jes., Trenton, N. J. 

Equipment. RUST PROOFING 
RADIO CABLE. See Wire, Insulated Udylite Process Co., 3920 Bellevue Ave., Detroit, Mich 
RADIO INSTRUMENTS. See Instruments. (Codie Pasting.) 
RADIO RECEIVER PARTS SCREW MACHINE PRODUCTS 


Barnes Co., Wallace. Bristol. Conn 
Ward Leonard Electrie Go., 88 South, Mount Verma, M. Y. Brandywine Fibre Products Co., 1402 Walnut St., Wilming 
RADIO TRANSFORMERS. See Radio Receiver Parts. ton, Del. 
RADIU TUBE & LAMP PARTS Tinden & Co., 891 Broad, Providence. R. I. 
National Vulcanized Fibre Co. Wilmington, Del. 
Filaments, Support Wires, Strip, Sereen, Mesh Pilates. Peck Spring (., Plainville. n 
Tubing. Special Stempings and Screws. Scovill Mfg. Ce., 99 Mill St., Waterbury, Conn. 
Driyer-Harris Co., son, N. J. Wilmington Fibre Specialty Co., Wilmington, Del. 
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Electrical Manufacturing 65 


Stokes moulded parts are invaluable aids to electrical manufacturers. Stokes 


knowledge of precision moulding makes possible unusual results. 


STOKES PLASTICS are found useful in thousands 


LOOK FOR 
THE 
TRADE MARK 
OF QUALITY 


——— 

| S 
| 

| 

| 

| 

| 











ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Used by many of the lead- 
ing manufacturers of 
| electrical equipment. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


35 East Wacker Drive 
Chicago, Ill. 


230 Park Avenue 
New York, N. Y. 











ie ba 


Write to the Stokes | ‘Widen: ee tae ietive Meares Metin Department 
about your problems. You will find their serv- 
ices helpful—and it will cost you nothing. 
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of ways and they are most economical. 


STOKES GENUINE 
HARD RUBBER 


in every conceivable form. 


WVOULDERS SINCE 1897 












Tenten} N. J. 


Canadian Plant, Welland, Ontario 
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, as U p 
, space us mectted Ae 
sha. or ~ these durable 
Chromalox Cartridge 
Units are easily 
adaptable and_in- 
stalled. Heating all 
kinds of process and 
production machin- 
ery, melting pots, 
steam generators, 
soldering irons, 
platens, dies, burning 
brands, etc.—are but 
a few of the many ap- 


plications of Chrom- 
alox Cartridge Units. 


WRITE FOR ILLUSTRATED CATALOG complete with prices, 
listing over 300 standard sizes and ratings, plus drawings 
showing types of terminal construction, and how to install 
Chromalox Cartridge Units. Tell us about your particu- 
lar heating problems (either products or processes) and 
take advantage of the valuable help Chromalox engineers 
will quickly give you in solving them. 


SRSRSCCSERSSRTOR ERED SERRE ESTER ERE E EERSTE TESSES ESET EES SRReR ESS sese Sees Ease eS ee 
Clip and Mail With Your Business Letterbead 

Edwin L. Wiegand Co., ggg¢ Thomas Blvd., 
Pittsburgh, Pa. 

Please send us, without obligation, Chromalox 
CARTRIDGE UNIT Bulletin C- 113—listing over 300 
standard sizes and ratings, with prices. Also send us 
any special data that will help us determine how to 


properly heat 


MMT 





Signed cus . Position 
TT 


Sheetagpeeen an teeeeee 





























































































































































































































































































































































































































































































































































































































































































PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
for Electrical 


Purposes,Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 





SCREW SETTERS. 


SCREWS, Machine 

Progressive Mfe o.. Torrington, Conn 
SEALING CEMENT. See Wax & Compounds. 
SEALS, Ori. see Cups, Vil and Grease. 
SEPARATORS. Magnetio 

Ohio Electric Mfg. Co., 5905 Maurice Ave., 


See Nut and Screw Setters 


Cleveland, Ohio. 


Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y 

SHADES 
Mica. See Shades, Mica. 
Molded. See Molded Insulation 


SHADES, Mios 
Mica Insulator Co., 200 Varick, New York, N. Y 


SHAFT COUPLINGS. See Clutches & Oouplings 
Transmission. 
SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., Providence. R. 1 


SHIELDED CABLE. See Wire, Insulated; 
also Cord, Flexible; Heavy Duty. 
SHUNTS, Instrument. See Instruments, Laboratory 
SIGN FLASHERS. See Flashers, Sign. 
SILK 
Cloth See Cloth, Insulating. 
Tape. see Tape; Cotton, Linen. Silk 
Thread. See Yarn and Thread. 
SILVER 
Baker & (o., inc., 54 Austin. Newark, N. J 


Drives-Harris Co., 
iand)> & Harman 
81) Fos. 


‘Harrison, N. J. 
57 William, New York, N. ¥ 
See Handy & eee Co. 


Wilco. See H. A. Wilson Co 

Wilsen Co.. The H. A., 97 Chestnut, Newark, N. J. 
SILVER SOLDER. See Solder, Silver. 

SLABS, Switchboard. See Asbestos; Molded Insula 


tion; Slate; 


SLATE 
(For Switchboard Slabs and Barriers.) 
Portiand-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 

Genera] Electric (o., Schenectady. N Y 

Ideal Commutator Dresses Co., 1039 Park Ave., 


SOCKET (Sockets) 
Flashing. See Flashers, Sign 
Radio. See Radio Receiver Parts 
Shells. See Shells, Screw Socket. 


SOCKET REDUCERS AND EXTENSIONS 

Benjamin Elec. Mfg. Co.. Des Plaines, Ill. 

Bryant Electric Co., Bridgeport, Conn. 

General Electric Ce., Section W-829, Bridgeport, Cena. 

SOCKETS AND RECEPTACLES, Lamp. 
Metal, Composition or Porcelain; Pull 

Through. Key & Keyless Types. Also Sign Receptacles. 

Benjamin Electric Mfg. Co., Des Plaines, Ill. 

Bryant Electric Co., Bridgeport, Conn. 

veneral Electric Co., Seciton w 329. Bridgeport, Conn 

SOLDER, Acid Core 

Ruby Chemical Co., 60 MeDowell, 

Rubyfiuid. See Ruby Chemical Co. 

SOLDER, Aluminum 

The Lenk Mfg. Co., Newton Lower Falls, 

Platt Bros. & Co., Waterbury, Conn. 

SOLDER, Silver 

Handy & Harman 


Soapstone. 


Sycamore, Ill. 


Chain, Push 


Columbus, Okie. 


Mass. 


57 William. New York. N 


Y 
Industrial Div., S. 8. White Dental Mfg. Co., 152 W. 42nd, 


New York, N. Y. 
81l-Fos. See Handy & Harman. 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 
SOLDERING 

Compounds. See Soldering Compounds. 

Irons See Soldering Irons. 

Lugs See Lugs, Copper. 

Pots. See Melting Pots & Ladies 
SOLDERING COMPOUNDS 

Stick. Paste, Flux, Salts, Fluid. 
Genera] Electric Co., Section W-329, Bridgeport, Conn. 
Red-Letter. See Ruby Chemical Co 
Ruby Chemical Co., 60 McDowell, Columbus, Ohio. 
Rubyfluid. See Buby Chemical Co 


18 


prRoovcTs 


Send us your specifications for an estimate 


LINDEN & COMPANY 
in Bress or Steel 891 Broed St., Providence R.| 




























Electrical Manufacturing 


THIS TYPE 
2B25HST 


CE-RA-MIC 
Mercury Switch 


Rated 30 amps., is still new after 
4,000,000 breaks at 40.5 amps. 
Catalog on request. 

Established 


E. MACHLETT & SON) *“fg07 


50 William St., Long Island City, N. Y. 





















You will find new man- 
ufacturers’ literature 
listed on page 53—send 
the coupon for your 


copies 





SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philedelphis, Pa 


SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


SOLENOIDS. see Coils, Finished. 
SPAGHETTi. See Tubing, Varnished Fabric. 
SPEED INDICATORS. see lachometers. 


SPEED REDUCERS. 
Universal Gear Corp., 1900 Martindale, 
SPRINGS 

American Steel & Wire Co., 


Indianapolis, Ind. 


208 So. LaSalle St., Chicago, Il. 


Barnes Co. Waesaece, Brisiui. Conn 

Rarnes-Gihson-Raymond, In £400 Miller Ave Detroit 
Pischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. 1 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, [Il 

Peck Spring Co.. Plainville Conn. 

Raymond Mfg. Co., Corry, Pa. 

STAINLESS STEEL. See Steel, Stainless 
STAMPERS, Name Plate. See Engraving Machines. 


STAMPINGS, Fibre. See Fibre. 


STAMPINGS, Sheet Steel 
Benjamin Electric Mfg. Co., 
tsuaranier Spertaity Mig o 


Sharon Steel Hoop Co., 


STAMPINGS, Smal: 

Smal) Stamped Metai Parts for Electrical Devices. 
Barnes ©Co.. Wallace. Bristol, Conn 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
riscuer Spriug Co., « has., 238 Kent aAve., srooklyn, N. Y. 
Guarantee Specialty Mfg (o., 9610 Carr Ave. Cleveland. U. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence, RB. 1. 
S & A (c., Paris, Ii 
Sherman Mfg. Co., H B_ Battle (reek, Mich 
Willor Mfg. Corp., 117 Mercer, New York, N. Y. 


Des Plaines, Ill. 
‘ol Carr Ave., 
Sharon, Pa. 


Cleveland. O. 


STARTERS, Motor see Controliers. Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches. Snap Heavy Duty; Rheostats. 


STEEL SHEETS, Electrical 
Newport Rolling Mili Co.. Newport, Ky 
Republic Steel Corp., Youngstown, O. 
811-Con. See Republic Steel Corp. 
STEEL, STAINLESS 
American Steel & Wire Co.. 208 8. 
Republic Steel Corp., Youngstown, O. 
STEEL, Strip 
American Steel & Wire Co.. 
Barnes Co., Wallace, 
Kepublic Steel Corn 
Thomas Steel Co., Warren, O. 
Copper Coated.) 
See Republic Steel Corp. 


11 


MERCOID (Mae Va Tens 


UNFAILING PERFORMANCE 
R ED 


WRITE FOR BULL 


208 S. La Salle, Chicago, III. 
Bristol, Conn (Hot Rolled.) 
Youngstown 


811-Con. 











ETIN 50 
LUNAS 


UTOMATIC CONTROLS 
HICAGO, ILLINOIS 


ALUMINUM SOLDER 


Proven efficiency for condenser work, and 
wherever soldering is done on aluminum. 
LOW MELTING POINT. Ask for sample. 


The Lenk Mfg. Company 
Mass. 


Newton Lower Falls, 








La Salle, Chicago, Ill. 


Oo 
(Bright Finish, Zine Coated, 
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Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 








STOOLS, Factory. 
ment. 
STRIPPERS, Wire 
E-Z. Bee Pyramid Products Co. 
Speedcraft. See Wire Stripper Co. 
Wire Stripper Co., 1727 Eastham Ave. EB., Cleveland, 0 
SWITCHBOARD 
Instruments. See Instruments, Portable. 
Slabs ers. See Asbestos; Molded Insulatin. 
Slate; Soapstone. 


SWITCH (Switcnes) 


See Factory Furniture & Bquip 


Battery & Baby Knife. See Switches, Battery. 
Canopy. See Switches, Snap. 

Conveyor. See Switches, Kemote Control 

Feed Through. See Switches, Snap 

Fixture. ‘See Switches, Snap. 

Float. See Switches, Tank. 

Limit See Controllers, Motor. 

Mercury See Switches, Mercury. 


Motor Starting, Magnetic. See Controllers, Motor. 


Motor Starting. Non-Magnetic. See Switches, Moto 
Motor Starting, Push Button. Bee Switches, Remew 
Control 


Pressure Regulating. See Controllers. 
Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 
Temperature Contral. See Switches, Mercury. 
Tank. See Switches, Tank. 
Time See Switches, Time 

SWITCHES, Battery and Baby Knife 

Bryant Electric Co., Bridgeport, Conn. 


SWITCHES, Mercury 

Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co. 

Cooper-Hewitt. See Genera) Electric Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers. 134 N. Juniper. Philadelphia, Pa 

Engineering Products Corp., 58 Amherst St., Cambridge, Mass 

The Hart Mfg. Co., 230 Hamilton 8t., Hartford, Conn. 

aywatt See Minneapolts Huneywell Keguiator Uo 

Kon-nec-Tor. See General Electric Co. 

Xontax See Leland Fleetrii Co 

Kentrolar. See Leland Electric Co. 

teland Electric Co Dayton. Ohto. 

Machlett & Son. F., 30 William. Long Island City, N. 1 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

dinneapolis-Honeywell Kegulator Co., 2810 Fourth Ave 
Minneapolis, Minn 

Perfect See Nash, J 8 

POWREX. See Engineering Products Corp 

Ward Leomard Electric o., 33 South, Mount Vernon, N. Y 

SWITCHES. Remote Control 


Push Button. Magnetically Operated 
Dunco. See Punn. Ine. Struthers. 
Dunn, Ine., Struthers. 124 N. Juniper. Philadelphia, Pa 


General Electric Co., Section Q-358. Bridgeport, Conn. 
The Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y 
SWITCHES. Snap 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Bryant Electric Co., Bridgeport, Conn. 
General Electric Co., Section Q-853. Bridgeport, Conn 
The Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. 
SWITCHED. Snev: Heavy Vuty 

Heavy duty rotary snap switches for Electrie Range 0 

Small Motor Control 

Bryant Electric Co., Bridgeport, Con 
General Electric Co., Section Q- 353. " Bridgeport, Conn 


SWITCHES, Tank 
General Electric Co., 


SWITCHES Time 
(Automatic Clock Operated.) 
General Electric Co.. Schenectady N.Y 
Walser Automatic Timer Co., Chrysler Bidg., Mew York 
SYNCHROSCOPES. See Instruments. 
TABLES. Steel. See Factory Furniture & Bquipment 
TACHOMETERS 
Speed Indicators, 
Weston Elec. 
Newark WN 
TAGS, Terminal 
National Band & Tag Co., 720 Orchard St., Newport, Ky 


TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphis. Ps 


TAPE; Cotton, Linen, Silk 

Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O 
Criterion See Consumers Rubber Co. 
Genera! Electric Co., Schenectady, N. Y. 
J. J. Glenn & Co., 35 So. Desplaines St., Chicago, Ml) 
Mica Insulator Co., 200 Varick, New York, N. Y¥ 
Norall See Consumers Rubber Co. 


Schenectady, N. Y. 


Speedometers, Revolution Counters. 
Instrument Co., 582 Frelinghuysen Ave 


MERCURY SWITCHES 
Write for Bulletin 
ENGINEERING 
PRODUCTS 
CORP. 
58 Amherst St. 
Cambridge, Mass 
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MORE COILS 
BETTER WINDING 


LOW r R j O ST S prow time to analyze 
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METAL STAMPING SERVICE 


ee | 





Electrical Manufacturing 


your coil winding 
equipment is NOW. 
Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 


Rods, 
Tubes, 
Special 
Shapes 













...also 
Fyberoid 
| , and 
@. Ohmoid 

» WILMINGTON 


FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 


Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 





Let us recommend suitable equip- 
ment for your coil department today. 


UNIVERSAL WINDING 
COMPANY 



















DRAWING —_— 
STAMPING a | 
3) FORMING 
| | Small Metal Parts ° Le | 
in ae 


“ ie 


Ea Brass, Copper & Steel or | 
PATTON-MACGUYER COMPANY | 


17 Virginia Avenue, Providence, R. I. 


BUNTING 


QUALITY 
PHOSPHOR BROAZE 


BUSHING BEARINGS 


Our laboratory engineers have developed many 
new and important facts about motor bearing 
design. You are not obligated by asking for 
this data. 


THE BUNTING BRASS & BRONZE CO. 
TOLEDO, OHIO 


BRANCHES and WAREHOUSES: 











FIBRE’ 


-TUBING in particular 


Get in touch with us. There is a reason. What 
of new reduced quantity prices? 


Vay we hear from you? 


N 4 ’ . Detroit, id, Phi : DYWINE 
ow "Suen, Hane ig. te Aan, Sa See Pee BRAN I FIBRE PRODUCTS Co. 
Export Office: Toledo, Ohio 1402 W 


alnut St., Wilmington, Del. 
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THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 





TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 
General Electric Co., Schenectady, N. 

Mica Insulator Co., 200 Varick, New York, N. Y 
Paragon see General Electric Co. 

Boebling’s Sons Co., John A., Trenton, N. J 


TAPE. Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section W-359, Bridgeport, Conon 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Voltape. See Respro Inc. 


TELEPHONE WIRE & CORD. 
Insulated. 


TERMINALS & CONNECTORS 

Low Tension, Secondary Terminals and Connectors 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 
portable testing devices). See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING INSTRUMEPTS. 


TESTING LABORATORIES 

Saker & Co. Inc.. 54 Austin. Newark. N. J 

Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


TESTING OVENS. See 
Laboratory. 


THERMO INSTRUMENTS. See Instruments. 


THERMOSTAT CONTROL CABLE. See 
Armored Cable, Asbestos Insulated. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J 

Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mieb 
Wilco. See H. A. Wilson Co. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


THERMOSTATS 

Airswitch. See Minneapolis-Honeywell Regulator Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

——< Electric Co., Schenectady, N. Y. (For Melting 
‘ot. 

The Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. 

Mercuid Corp., 4215 Belmunt Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Pigmy. See George Ulanet Co. 


See Wire, 


See Instruments 


Ovens, Industrial and 


Pyrotherm. See Mercoid Corp 
Sensatherm. See Mercoid Corp. 


Supreme a Products Corp., 79 Mt. Hope Ave., 


Rochester, N 
Trent Co., Harold E. 618 N. 54th, Philadelphia. Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 
Vasafiame. See Mercoid Corp. 
TIMERS, Automatic 

See Switches, Time, Automatic. 


TIMING DEVICES 
Walser Automatic Timer Co., Chrysler Bldg., New York, N. Y. 
TINSEL, Cord and Thread 
Diamond Braiding Mills, Chicago Heights, Ml. 
General Electric Co., Section W-359, Bridgeport, Conn. 
Rockbestos Products Corp., 357 Nicoll, New Haven. Conn. 
TOOLS, Portable. Motor Driven 

(Flexthie Shaft for Grinding, Drilling and Buffin 


a.) 
8. S. White Sate Mfg. Co., Industrial Div., 152 W. 42nd 
St., New York, x. 


TORCHES eel Gasolene, Automatic) 
The Lenk Mfg. Co., Newton Lower Falls, Mass. 
TRANSFORMER (Transformers) 

Instrument. See Instruments. 

Radic. See Radio Receiver Parts. 

Gas Tube Stgn. See Transformers. 

Ol! Burner [gnition. See Transformers. 
TRANSFORMERS 

For Oil Burners, Gas Tube Signs and other special pur- 


poses. 
Gesera) Electric Co.. Section W-359. Bridgeport, Conn 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Ward Leonard Electric Co., 87 South, Mount Vernon, MK. Y 


TRANSMISSION CLUTCHES & COUPLINGS. Se 
Clutches & Couplings. 
— FINDERS. See Instruments; also Testers, 
il. 











“PIGMY” & “CIGARETTE” 
THERMOSTATS for manufacturers of heat- 


ing pads, aquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commercial application. 


Gee. Ulanet Co., 85 Columbia St., Newark, N. J. 


Electrical Manufacturing 


TRUCKS, Steel. 


TUBE (Tubes) (Tubing) 

Brass & Copper. See Tubing, Brass & Copper. 
Condenser. See Tubing, Brass & Copper. 

Fibre. See Fibre. 

Fibre Candle. See Candles, Fixture. 

Fiexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mica. 

Paper. See Tubes, Paper. 

Platinum. See Platinum. 

Porcelain. See Porcelain. 

Pyrometer. See Cores, Resistance Coll. 

Refractory. See Cores. Resistance Coil. 

Rubber. See Rubber, Har 

Varnished Fabric. See Tubing, Varnished Fabris. 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10330 Berea Rd., Cleveland, 0. 


TUBING, Brass & Copper 


General Cable Corp., 420 Lexington Ave., New York, N. Y¥ 
Scovill Mfg. Co., 99 Mill St., Waterbury, Conn. 


TUBING Flexible Metallic 


Fischer Spring Co., Chas., 288 Kent Ave., Brooklyn, N. Y. 
S. S. White Dental Mfg. Co., Industrial Div., 152 W. 42nd 
St., New York, N. Y. 


TUBING, Varnished Fabrio 

(Spaghetti.) 
Brand & Co., William, 268 Fourth Ave., New Yerk N. Y. 
empire see Mica insulator Cu 
General Flectrie Co. Section W-359, Bridgeport. Cann 
J. J. Glenn & Co., 35 So. Desplaines St. iw. Ti. 
Mica insulator Co., 200 Varitek, New York, N ‘ 
Turbo See Brand & Co., Wm. 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TWISTERS, Wire. See Strippers, Wire. 


UNDERCUTTERS, Mica. See Slotting Machines 
and Tools 


UNITS, Rods and Grids, Resistance 

Chromalox. See Edwin L. Wiegand Co. 

Dur-ristor. See Cutler-Hammer, Inc. 

Globar Corp.. Niagara Falls, N. Y. (Non-Metallic.) 

Industrial Div., 8S. S. White Dental Mfg. Co., 152 W. 42nd 
St., New York, N. Y. 

Louthan Mfg. Co, East Liverpool, Ohio. 

Louthite. See Louthan Mfg. Co. 

Ribflex. See Ward Leonard Electrie Co. 

Rihohm. See Ward Leonard Electrie Co. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Coan. 

Trent. Harold E.. 618 N 54th, Philadelphia, Pa. 

Vitrohm. See Ward Leonard Electric Co. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 

Wiegand Co., Edwin L. 7530 Thomas Bivd., Pittsburgh, Pa 


VACUUM DRYING & IMPREGNATING. See Ovens. 


VALVES, Electrically Operated 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Minneapolis- Honeywel] Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn 
Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y. 
VARNISH (Varnished) 
Paint. See Tacquer. Paint, Varnish. 
Tape. See Tape, Varnished Fabric. 
Tubing. See Tubing, Varnished Fabric. 
VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark. N. J. 


VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 


WASHERS, Lock 

Shakeproof Lock Washer Co., 
eago, Ill. 

WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., - ce o 

Massachusetts Machine Shop, Inc., ton. Mass. 

WASTE CANS, Steel. 
Equipment. 


2583 N. Keeler Ave., Chi 


See Factory Pusaitere a 


FLEXIBLE ARMS 


for portable and therapeutie 


lamps, ete. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write fer prices. 


238 Kent Ave. Brooklyn, N.Y. jf 


6 VE PavENT oFrice 


THE CHAS. FISCHER 
SPRING CO. 





SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
79 Mt. Hope Ave., Rochester, N. Y. 
































petit Ne 


ADE of Aluminum 

or copper. Plain 
or stamped as ordered. 
Five styles — widths 
from % to % in. Write 
mM for free samples & prices. 
TASUTAMICSM NATIONAL BAND — Newport, 


cables, etc. FRAcuats Ky. 





For further information on products 
listed here, see Index to Advertisers, 
p. 74. 





See Factory Furniture & Bquipment. 





AUTOMATIC 
TIMERS 


Specially adapted for use ea 
machines, appliances and 
meteors requiring regular, ae. 
curate time interval epera. 
tion. A variety of movements 
and housings, standard and 
special. Aliso spring and sya. 


Write for literature ¢chronous motor time switehes. 


WALSER AUTOMATIC TIMER CO. 


Chrysler Bidg., New York, N. Y. 





WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Ba 
tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound ; Sealing Cement. 
Canuy & Cou., 35th & Maplewoou Ave., Chicage, ILL. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section W-359, Bridgeport, Conn. 
Nu-Blac. See Star Porcelain Co. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Star Porcelain Co., Trenton, N. J. 
Zophar Millis, Inc., 242 Lorraine, Brooklyn, N. Y. 


WEBBING. See Taye; Cotton, Linen, Silk. 
WEDGES, Armature. See Pegs, Armature. 
WINDERS 


Electromagnet. See Winding Machines, Ceil. Coll I 
oe See Winding Machines, Coll, Spriag. See = 
/inders. 


WINDING MACHINES, Coll 
Belden Mfg Co., 4633 W. Van Buren, Chicago, Ill. 
Leesona. See Universal Winding Co. 
Universal Winding Co., Boston. Mass. 


WINDINGS. See Coils, Finished. 


WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 
Connector. See Connectors, Wire. 
Copper Clad. See Wire, Copper Clad. 
Fixture See Wire, Insulated. 
Frames. Forms. See Wire Forms. 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; Heavy Duty. 
Iron. See Wire, Bare. 
Lamp & Tube Filament. See Radio Tube & Lamp Part. 
Magnet. See Wire, Magnet. 
Monel Metal. See Monel Metal. 
Motion Picture Cable. See Wire, Insulated. 
Phuspnor. Bronze. See Wire, Bare. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Range. See Cord, Heater. 
Resistance. See Wire, Resistance. 
Scrapers. See Strippers, Wire. 
Silver. See Silver. 
Steel. See Wire, Bare. 
Steel Flat. See Wire, Steel Fiat. 
Stove, Asbestos Covered. See Cord, Heater. 


Strippers. See Strippers, Wire. 
Twisters. See Strippers, Wire. 
WIRE, BARE 


Copper, — Bronze, Stee), fron; Armature Banding 
dio 8. 
American Copper Products Div. of Phelps-Dodge Ceppe 
Products Corp., 40 Wall St., New York, N. Y. 
American Steel & Wire Co.. 208 8. La Salle, Chicage, Ti 
Belden Mfg. Co., 4633 W. Van Buren, Chicago III. 
Chromaloy. See Gilby Wire Co. 
Gilby Wire Co., Newark, N. J. 
Hatfield Wire & Cable Co.. Hillside. N. J 
Hoskins Mfg. Co., 4435 Lawton Ave., Detroit, Mich. 
Roebling’s Sons Co., John A., Trenton, N. J 
Scovil! Mfg. Co., 99 Mill St., 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., New York. N. ¥ 


WIRE FORMS 
American Steel & Wire Co., 
Wisener Spring Co., Chas., 238 Kent Ave.. Brooklyn, N. 
Baebling’s Sons Co., John A., Trenton, N. J. 

S. & A. Co., Paris, Ill. 


WIRE, Fuse 
(Zine and Alloy; Wire, Ribbon and Strip.) 


WIRE, INSULATED 
Annunciator, Office, Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 
& Cable: Weatherproof. Slow Burning Wire 

American Copper Products Div. of Phelps- pigtee Copper 
Products Corp., 40 Wall St., New York, N. 

American Enameled Magnet Wire Co., Port Siren. Micb 

American Steel & Wire Co.. 208 8. La Salle, Chicago, Il. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Colorubber. See Belden Mfg. Co. 

Detroit. See General Cable Corp. 

Diamond Braiding Mills. Chicago Heights, Ill. 

Enterite. See General Cable Corp. 

GE-Flex See General Flectrie Co 

General Electric Co., Section Y-353, ge a Conn. 

Gilby Wire Co., Riverside Ave., Nowark, N. J 

Hater. See Hatfield Wire & Cable Co. 

fiatfield Wire & Cable Co., Hillside, N. J. 

Neptune. See General Cable Corp. 


16 


BRASS WASHERS 


Sueded sizes in stock, Special sizes made to 
@o oon, Also washers and stampings of eny @ 
m 


Waterbury, Conn. 


208 So. LaSalle, Chicago. IL 
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DEAD 
CHAIN 








































Rulbyzichuita 





1S 


Dependable 


for pull sockets, suspension and 
ornamentation. It is made to uni- 
. form standards in sizes, designs and 
metals, in bulk, cut lengths, or assemblies. 


THE BEAD CHAIN MANUFACTURING CO. 
BRIDGEPORT. <<" CONNECTICUT 


The dial carries letters and figures. 
fast and neat marking by inexperienced help. 


Many electrical 
this machine and our other types of 

































Electrical 


Uniformly—With This Machine 


Assures 


manufacturers use 


marking tools. It would pay 
you to investigate. 


Write for 
Catalog 


7 ©) Geo. T. Schmidt, Inc. 
\ Y 


4102 Ravenswood Avenue 
Chicago, III. 






the new 


CORE SOLDER 


too,— 


—because it combines 


the convenience of a cored solder, 


made from virgin metal, 
with the old and tried re- 
liability of the genuine. 


SOLDERING FLUX 


THE RUBY CHEMICAL CO. 
60 McDowell St., Columbus, Ohio 





Manufacturing 


ALLOYS 


for ELECTRICAL 
RESISTANCE 


“Nichrome”* IV 
“Nichrome” 
Advance 

Lucero 








© 


for RADIO | 
| 





Pure Nickel | 
Gridnic Wire | 
Ohmax | 


DRIVER-HARRIS COMPANY 





HARRISON, NEW JERSEY | 
England—France | 

Italy 

| 


Chicago— Detroit Morristown, N. J. 
Cleveland 


*Trade Mark Reg. U. S. Pat. Off. 






























ELECTRIC WIRES 


UNDERWRITERS 
When You Need 


=== 
LABORATORIES 
Quick Service 


a FST = 
es Cords 
ns, : 
a 
INSP. CORD 
Without Sacrificing Quality. 


INSULATED 
Try Us 

















CORD SETS 
FLEXIBLE CORDS 
SOFT RUBBER PLUGS 


—_ — 











SALES OFFICES IN CHICAGO, CLEVELAND, 
MINNEAPOLIS, LOS ANGELES 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS, ILLINOIS 


Tee) eal CO Nal acti N ole Me) 
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Roebling’s Sons Co., John A., Trenton, N. J. 


WAXES, COMPOUNDS = | ititca!*Ste General Gatie orp.” ‘SCandy’s Faultless” 
and VARNISHES WIRE, Magnet 


(True to name) 
Acme Wire Co., New Haven, Conn. 



















for insulation of condensers | ‘siverisn oanineg Magnet’ Wate Co. Pot Burn, Miso WAXES 
transformers, coils, wer packs. ot Beiden Mfg. Co., 4633 W. Van Buren, Cnicagy, ili | A 
aad sockets, wirlng doves,” a Cetenarmel. See Belése Mie. Co. Ave., New York % INSU TING MATERIALS 
and dry batteries, etc. Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. — Wire, Coils, Condensers, Conduit, 
Wax aSATURATORS for braided Roebling’s Sons Co., John A., Trenton, N. J for Batteries, Wiring Devices, Sock. 
arte. WIRE, Resistance a My ng A mR ny owe Ag 
ompounds made to your own Advance, See Driver-Harris Co Cc ds for Radio Parts m 
specifications. if you prefer Ballast. See Gilby Wire Co. ay amet : 
Caltao, Bee Driver- Harris Co 35 Years’ Experience in Compounding 
ZOPHAR MILLS, INC., Founded 1846 | Cuma%:, Se, Driver Harris Co. CANDY & COMPANY, Inc. 
a . See L ; 2c : 
242-246 Lorraine Street Brooklyn, N. Y. Cromia. mca Gilby ala — 35th and Maplewood Ave., Chicago, Ill, 











Cupron. see Gilby Wire Co. 
Driver-Harris Co., Harrison, N. J 


















Nitro. See Beiden Mfg. Co Gilby Wire Co., Newark, N. J. river-Harris Co. 
Parac. See General Cable Corp. Hoskins Mfg. Co., 4435 Lawton Ave., Detroit, Mich. Sun. po Oily Wire Co. 
Peerless. See General Cable Corr tueal. See Driver-Harris Co. 
Pyroproof. Hatfield Wire & Cabie Co. Karma. See Driver-Harris ‘‘o. ZINC 
Remex. See General Cable Corp Lucero. See Driver-Harris Co. New Jersey Zinc Co., 160 Front, New York, N. Y 
Remorxide. See Genera! Cable Corp Nichrome. See Driver-Harris Co Horse Head. See New Jersey Zine Co. 
Rockbestes Products Corp., 369 Nicoll, New Haven, Cona Solar. See Gilby Wire Co. Platt Bros. & Co., Waterbury, Conn. 
sbestos. ) 
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VE FOUND Just think ...a mod- 
THE BEST 






~ (4 WOTEL VALUE ern, new hotel, in the 
IN NEW YORK 
wes City. heart of New York— 


















\ 200 feet from Broad- 
way, on 45th Street. 















ABA 
00s oe 











A room and bath for one, ro ‘ 
$2.50; for two, $3.50. *" A HALF 
It's the D i C C A D L Ly 950 anatase fOO sii 


PENNSYELVAN IA 


2 AND CHESTNUT STS... PHILADELPHIA 


45th-STREET and BROADWAY @ NEW YORK 
WILLIAM MADLUNG, Mnq. Dir 





Here Is a Man 
Who Can Sell the New Market! 


This is directed to a manufacturer who seeks one of the Excellent following among. electrical wholesalers, 
industry’s best contacted selling men in the Metropolitan being especially well contacted with key men of the three 
New York area. wholesaling chains. 

This fellow is not the ordinary type. If you have a selling problem in Metropolitan New 


York, check this man’s qualifications to do a job for you, 


He is of excellent character and habits; very substan- on a commission basis. 


tial in his appearance and acquaintances; has a proven if v a8 wpitte ee ee las 
record of accomplishment with a leading manufacturer in yOu WHI write me, | shall reter the inquiry to Rim. 


a position of responsibility. All correspondence will be entirely confidential. 


Address Box 292 care of ELECTRICAL MANUFACTURING 
















The function of electrical manufacturing is considered to embrace the 
design, engineering, production and marketing of those products which 
depend upon electrical energy for their operation or use... 


... The one paper serving this function 


COMPLETELY and EXCLUSIVELY is 


Electrical 


THE GAGE PUBLISHING COMPANY 
Publishers to the Electrical Industry since 1892 
239 W. 39TH ST., NEW YORK, N. Y. 











Marc 












Vol. 11. No. 3 


—————___ 


less”’ 


RIALS 


, Conduit, 
es, Sock. 
terials to 
Specialty. 


pounding 


, Inc. 


hicago, Ill 





ers, 
iree 


New 
you, 


he 
ch 














March, 1933 












TURBO * 


SATURATED 
SLEEVING 


Quality U Saturated Sleev- 
ing is especially made for 
sub-panel radio assemblies, 
small instruments, 
etc. Extremely high volt- 
age breakdown resistance. 
Smaller diameters in 300 
ft. rolls for easy handling. 


Write for Samples and Quotations 


WILLIAM BRAND & CO. 
268 Fourth Ave., New York, N. Y. 


Electrical Manufacturing 


DRAND 


ESTABLISHED 1920 


TURBO * 
OIL TUBING 


impregnated both inside 
and out, this is the finest 
spaghetti obtainable; the 
safest conductor for motor 
and transformer leads, etc. 
Free sample card for your 
own test; available in 30 
sizes. 





‘Trade Mark Registered 








OTHER BRAND PROD- 
UCTS ARE: 

Mica Plate in Sheet, and 
Cut to Size and Shape 
Super - Grade Condenser 

Films 
Mica Cut to Size and 
Shape 











leads, 
















Making the Package SELL 


A clever, attention-getting package 
can do a whale of a selling job. 
The Metal Edge Method permits 
fullest use of color . . . modern de- 
sign . . . often “makes” a product 
by lifting it out of the competitive 
rut. And outstanding firms in 77 
different industries agree it’s the 
most economical way to get the 
strongest paper boxes. Investigate! 


Write for portfolio 


National Metal Edge Box Co. 


1204 Callowhill St. 


accuracy. 












CON=-TAC-TOR 
Mercury Switches 


® Exclusive manufacturing process 
insures long life, dependability and 

Comin line of mercury to electrode switches, in- 
cluding snap action, rolling action and types for small angle of 
operation for oreatest sensitivity . . . Also ceramic type (mer- 
cury to mercury) for increased capacity and heavy duty. 


- Philadelphia, Pa. 






Minneapolis-Heneywell Regulator Company, 
2810 Fourth Avenue South, Minneapolis, 
Minnesota. Branches in all principal cities. 


Control Systems 








HANOY @ HARMAN 
SO rounceo ZY 
% 1667 JAY 
. “> Cy 
v 








MINNEAPOLIS 
HONEYWELL 








H ANDY 


SILVER 
SOLDERS 


meet rigid 


















, requirements for strength, 
ductility, electrical conductivity and re- 
sistance to corrosion. 


13 Guaranteed Compositions. Each 
adapted to a definite group of working 


conditions. 


Melting Points from 1175 to 1600° F. 


Colors, 


from brass-yellow to silver- 
white. 


Silver Content—10% to 80%. 


Send for Bulletin 3-3E. 


HANDY & HARMAN 


82 Fulton St. 





New York 








lf You Use Relays / 


diy 
+ 
th 





Although we have been 


making fine relays for 
many years, new applications 
are daily being found for 


them. Perhaps you have a 
special problem. Write us 
about it. Our regular line 


includes continuous current, 
mechanically locked, and mer- 
cury tube relays. 


You may wish to have the 
details of our lines. If so, send 
the coupon below. 


The HART MFG. CO., HARTFORD, CONN. E 


PLEASE send Bulletin No. 10 (Remoie 


Control) and Bulletin No 


Name 
Firm .. 
Address 


(Relays) 
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YOUR PRODUCT 


SAFEGUARD ITS ACCEPTABILITY BY 
PROTECTING ITS OPERATING EFFICIENCY 


Wherever heat, flame, moisture, oils or acids present an extreme prob- 
lem, Deltabeston, the pioneer of asbestos insulations offers a complete 
line of wires and cables to meet the most exacting service requirements 
Practically indestructable, each type offers a margin of safety which is 
uniform, permanent and dependable, assuring uninterrupted service at 
all times. 

Specify Deltabeston and protect your product’s operating efficiency. 

Write for further information and samples to Section Y-223, Merchandise 
Department, General Electric Company, Bridgeport, Connecticut. Dis- 
tributed by G-E Merchandise Distributors and Graybar Electric Company. 


Magnet Wire 
Station Cable 
Switchboard Wire 
Motor Leads 


Headlight Wire 
Cab Cord 
Stove Wire 
Control Cable 


Fixture Wire 
Range Wire 
Heater Cord 


GENERAL @ ELECTRIC 


DELTABESTON 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
PTET ET gee ee eee ee ee a a cc a ee ee 


PORCELAIN 








Also porcelain in handsome 
glazes, pastel shades. Ask 


for free samples. 


UNIVERSAL 


CLAY PRODUCTS COMPANY 
1525 First Street 
SANDUSKY, OHIO 


Refractory and Electrical Porcelain 
any size, shape and kind, easily made 
« quickly shipped » 


We have the plant, equipment, knowledge 

and abi lity to meet your requirements, and 

fill your orders promptly. Mail in your 

sketch for suggestions and prices eee regard- 
less of quantity or kind. 


Che COLONIAL INSULATOR Company 


973 Grant Street Akron, Ohio 
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NOTHER 


AMERICAN 
RECORD CORPORATION 


Molded Parts 





INSP, CORD 


The case of this aerial eliminator is just one 
of thousands of American Record Corpora- 
tion Precision-Molded Parts . . . produced in our plants 
with the greatest skill, speed, accuracy and economy. 
"America's Foremost Molders" will welcome YOUR inquiry. 
Get in touch with our nearest office. 


OPT AV 
SCRANTON, PA. 


NEW YORK: 1776 Broadway CHICAGO: 549 W. Randolph St. CLEVELAND: 1745 Shaw Ave. DETROIT: 145 Eastlawn Ave. 
TICUT HOLLYWOOD, CAL.: 933 Seward St. GLENDALE, CAL.: 1733 Standard Ave. 


INSULATION 


.--Varnished Cloth, Tapes, 
Silks and Papers 

















= 


... Plates, Segments, Rings, 
Tapes, Tubes, Washers 





es 


..-Laminated Bakelite 


My CCU Sheets, Rods and Tubes 


..- Untreated Papers, Linen 





and Silk Tapes, Varnishes. 
Fibre, Spaghetti rubing, 
Cotton Sleeving, etc. 














RAW MICA, Uneut blocks, or cut to size. 
This Automatic Master Cooker is an excellent example of Write for Bulletin 92 containing data 
increased saleability brought about through the use of Plastic | fe “ ~. 7 & — ’ 
Molded Parts. Bakelite handles are insurance against burned and prices on 120 Electrical Insulatious 
fingers. They give the cooker added beauty and _ utility. | ———— _ ; _— 
Apparently only small improvements, yet they bring desired M I Cc A I N = U LATOR CO M PA N y 
results,—increased sales. The use of molded parts on your : 
product may bring like improvements that become strong sales 200 Varick Street, New York; 542 So. Dearborn Street, Chicago; 
features. Our merchandising, design and engineering depart- 1330 Schofield Bidg., Cleveland. Branches at: Birmingham, Boston, 
ments are ready to cooperate with you in solving your sales Cincinnati, Los Angeles, San Francisco, Seattle, Mentreal, Toronto 
problem. Write for suggestions. Our free Catalog No. 101 
sent on request. 
CHICAGO MOLDED PRODUCTS CORP. 
ny 2144 Walnut St Cam MICA INSULATOR CO 
hio a tee H ag 
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FEWER REJECTS 
LESS SPOILAGE 


when his WESTON Says: 


A lbehtiapi Oe 


Improper lighting and poor work go 
hand-in-hand. Avoid them! You can 
do it now with ease. No experience is 
When the Weston Foo - 
Candle Meter, Model 614 is used. 
This self-contained, pocket sized me- 
ter measures foot candles directly. No 


batteries or lamps are needed. You get 


necessary. 


the answer on the dial without a single 
calculation. And there is nothing to 
wear out or replace. 

find the Weston Foot- 
Candle Meter one of the most effective 


You will 
and inexpensive tools for increasing 
efficiency and banishing waste. Write 
for Booklet M-1. It tells the whole story. 

Weston Electrical Instrument Corp.., 
582 Frelinghuysen Ave., Newark, N. J. 
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IDEAL WHEN 
SMALL SIZE IS 
THE DESIGNERS 
OBJECTIVE 


| 





For the many applications of electrical steel where compact- 
ness in the finished product dictates the design, Sil-con Elec- 
trical Steel is ideal. 

In the interests of better electrical performance it affords 
high permeability and low core loss, often making possible a 
reduction in the size of the unit without change in the output. 

From the manufacturing angle it presents many advantages. 
Because of its uniform temper and freedom from loose scale, 
small intricate laminations are more easily made. Wear on dies 
is minimized. Scrap loss is reduced. Because Sil-con lies flat, 


even when coiled strip is used, it results in easier flat stacking. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “QQERgSr YOUNGSTOWN, 


Licensed under Patent No. 1,867,818, 
tssued July 19, 1932, and other appli- 
cations for Letters Patent of the 
United States and foreign countries. 










Manufacturers of electrical equipment should take a tip 
from the many users of Sil-con who are now specifying it 
regularly for motors, generators, control units, transformers, 
meters and radio parts, and make conservative tests. We shall 
be glad to work with you because we know what the results 
of similar tests have been. 

Sil-con is made in seven grades of sheet and five of strip. 
And remember this—Republic guarantees the same electrical 
performance on coiled strip in grades Armature to and in- 
cluding Transformer as on the equivalent grades and gauges 


of sheets. 


REPUBLIC 
SIL-~ CON 


PERFECTED ELECTRICAL 
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A SALES ADVANTAGE 


There was once a time in the history of household 
electrical equipment, when anything that would 
‘‘run by itself’’ was quite wonderful indeed. 
Today’s buyer, however, is much more critical of 
mechanical perfection. Understanding little about 
wheels and toggles and inertia throw-outs, he 
bases his judgment on what he hears... not from 
the salesman, but from the machine. That is why 


Delco engineers attach so much importance to 


DELCO PRODUCTS 


CORPORATION, 


quiet operation. Delco motors never “talk up” 
and spoil a demonstration. Neither do they “talk 
back” after they have been in use for months. They 
make good their reputation . . . more than two 
million Delco motors have given satisfaction in the 
most severe kind of household service. They are 
an important sales advantage, because they keep 
discreetly quiet, speaking only in action which, 


after all, is infinitely more desirable than noise. 


DAYTON, OHIO 





